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OUTER CONTINENTAL SHELF OVERSIGHT
HEARING

THURSDAY, AUGUST 30, 1979

House of Representatives,
Select Committee on the Outer Continental Shelf,

Washington, D.C.

The select committee met, pursuant to adjournment, at 11:30

a.m., in the Red Barn, Point Reyes National Seashore and Wilder-
ness Area, San Francisco, Calif., Hon. William J. Hughes (acting

chairman) presiding.

Present: Representatives Hughes, Burton, Miller, Lewis, McClos-
key and Royer.

Staff present: Carl L. Perian, chief of staff; Lawrence J. O'Brien,
Jr., chief cour^sel; C. Grady Drago, minority chief counsel; Tom
Tackaberry, professional staff member; Kate Bonner, research as-

sistant.

Mr. Hughes. I am Congressman Bill Hughes, from New Jersey. I

will be chairing the meeting today.
At this point, if you all take seats, we will begin taking testi-

mony.
Today we commence our second day of field hearings on the

central and northern California lease sale No. 53.

Once again, I would like to thank Congressman John Burton and
his staff for their assistance in bringing this hearing to Point
Reyes. A brief tour of the Point Reyes National Seashore only
reaffirms the appropriateness of the amendment accepted by the
Congress to ban OCS activities within 15 miles of this environmen-
tally sensitive area.,

With the memory of the trauma of the Santa Barbara oilspill

still in mind and with the scenes of the record-size Bay of Camche
oilspill still in the press, it is understandable why OCS activity off

California is a volatile issue. The OCS Committee has come to
California to examine firsthand all of the issues surrounding the
controversial lease sale No. 53, some of which are unique to Cali-

fornia, and some of which are generic to the OCS leasing program
and OCS development.
Yesterday the committee conducted a hearing in San Francisco

on sale No., 53. Testimony was received from Interior Department
officials. State government witnesses, various county supervisors,
and industry representatives. I feel that yesterday's session was
constructive. It served as a forum for State and local officials to
voice their concerns over the sale, and for Interior Department and
industry representatives to address those concerns.

(1003)
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The hearing gave the committee a wide range of views to consid-

er. Many would undoubtedly have the sale canceled outright; oth-

ers urge that the lease process be delayed until vital environmental
studies are completed, and still others believe that in light of our
critical energy situation and successful OCS development else-

where, the sale should proceed on schedule.

Earlier in the year, one Bureau of Land Management official

pessimistically remarked regarding sale No. 53, "I guarantee you
no matter what we decide to do, we will be sued." It is my hope
that these hearings will help to develop a greater understanding of

the problems associated with sale No. 53, and the measures which
are being taken—and perhaps those additional measures that

should be undertaken—to address those problems. Hopefully, an
accommodation on the sale can be acheived.

Briefly, I will relate some of the testimony we have heard to

date.

The State of California has recommended to the Secretary of the

Interior that sale No. 53, scheduled for May 1981, be dropped from
the proposed 5-year leasing program, and that any sale offshore

central and northern California be delayed until 1984 to allow the

State more time to prepare for development. The position of the

Interior Department is that the decision on the composition of the

5-year program is not final, and that sale No. 53 should be main-
tained on schedule so that the necessary leasing procedures can be
completed, leading up to the secretarial decision on whether to go

ahead with the sale.

Opponents of the sale argue that not enough environmental base-

line data is available to proceed with it at this point, and that the

results of a number of scientific studies either underway or

planned will not be completed in time to be factored into the EIS
and the leasing decision. It is the opinion of the Interior Depart-

ment that sufficient environmental information will be available,

as needed, to plan for and make leasing decisions.

DOI points out that contract "deliverables" or environmental
studies include progress reports, draft reports and other submis-

sions containing the information necessary to complete the draft

environmental report by April 1980, as planned; and that report in

turn will be made available to the public.

It is argued that the resource potential is not significant enough
to justify the associated risks. Industry and DOI suggest that past

hydrocarbon shows indicate the presence of oil and gas but the

extent will not be determined until drilling operations are conduct-

ed. They add that a 30- to 50-day supply, if encountered, would not

be insignificant.

Opponents of the sale point out that the sale area may yield so-

called sour crude, which would aggravate the west coast "oil glut."

Although the State is investigating the feasibility of retrofitting

refineries to handle sour crude, such facility modifications would
prove costly. Industry and DOI argue that some of the lease area is

thought to contain gas and that the sulfur content of any oil in the

area cannot be predetermined. Small oil finds could be handled,

they say, and large finds would make retrofitting economical. Fi-

nally, it is argued that the west coast "oil glut" is a transportation

problem that can and will be solved.
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Next, DOI contends that OCS air quality impacts, if significant,
will be curtailed by regulations promulgated pursuant to the 1978
OCS amendments.
When severe weather conditions in the lease area are cited as a

reason not to proceed with the sale, DOI and industry point to
successful OCS development in the stormy North Sea and the
hurricane-prone Gulf of Mexico.

In light of recent and past earthquakes in the San Francisco
area, there is a natural concern that such geohazards could cause
damaging oil spills. To this argument DOI and industry assert that
no greater seismic risk is present than elsewhere, such as Santa
Barbara and in Alaska's Cook Inlet. They assure us that extensive
site-specific geohazard studies are required and that installations,
built to withstand severe conditions, will not be allowed in unsafe
locations.

A major tenet of the 1978 OCS amendments is to enhance State
and local participation in OCS decisionmaking. DOI maintains that
this policy is being carried out vigorously, pointing to numerous
local meetings and extensive consideration of State comments. In-
dustry argues the fact that only 1.3 million acres are being studied
for leasing out of some 8.4 million acres nominated is proof that
the negative nomination process is working. Still there are com-
plaints that State and local concerns have not been given meaning-
ful consideration.
Today we will continue to examine these and other aspects of

sale No. 53, as we hear from an environmental panel, county
supervisors, and fishing interests.

At this time, John Burton, do you have any opening remarks
that you would like to make?
Mr. Burton. Well, I would like to repeat everything I said yes-

terday, and then some. If everything works out right, within 10
years we will probably get 30 days' supply of gasoline and oil, and I

do not think the threat to the ecology of northern California is

worth such a gamble. And this one Member of Congress—and it is

very courageous to say this in West Marin—is going to do every-
thing that he can to see that these leases are not let.

The industry's testimony yesterday was very unsatisfactory.
They glossed over some very serious problems. And the group of
witnesses that you have here today and the turnout that you have
here today is, I think, testimony to the concern of the people, not
only in West Marin, but throughout the whole North Bay, as to
what they want their land to be like and what they want the State
to be like when their children's children are alive.
Mr. Hughes. Mr. Lewis.
Mr. Lewis. Thank you, Mr. Chairman. I have no formal remarks

but I would like to express my appreciation for you and the chair-
man of our committee as well for bringing the committee to Cali-
fornia, which is my home State, and thank John Burton as well as
Don Clausen for their efforts to put our meetings together.

I come from southern Caliifornia, where as a young boy it was
always a great pleasure to enjoy the mountains which surround
what is beautiful San Bernardino Valley. And today I look at that
valley, where one spends a lifetime hoping to build a house on the
side of the hill, and you cannot see the mountains two blocks away
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because of the fact that some years ago we ignored the significance

of population growth and expansion and a lack of planning in

terms of preserving our environment.
It is perhaps most significant that this committee was willing to

take this bus ride today to see this beautiful territory, for it has to

be obvious that the map is different than the territory.

I personally believe the committee is committed to making cer-

tain that as we look at one of those elements that leads to solving

our energy problems in this country, that they will hold for most in

their mind the fundamental importance of preserving territories

such as this, which obviously are irreplaceable.

It is nice to be here. I am sure it will be a productive session.

Mr. Hughes. Thank you.
Before we introduce the panel, I would like to take just a few

minutes to thank the Marin County Conservation League. They
were responsible for our bus trip here today. They are providing

lunch for us. We had an absolutely fascinating tour of the area this

morning, to see some of the grandeur of California. We are deeply
appreciative to members of the league, particularly to Supervisor
Giacomini, our host supervisor, Mr. Hendman on the board of

directors, Margaret Gill, Sally Wilson, and Susan Stom, Mr. Lynn
Thompson, who is superintendent of the Golden Gate National
Recreation Area; Cathy Reed, and Margie Goodman, all of the
Marin Conservation League.

I also want to again repeat we appreciate the efforts of John
Burton and his staff, who have made our visit to California most
successful.

I happen to represent the Atlantic City, N.J., area. I have rough-
ly 80 miles of Atlantic coastline, all of Delaware Bay, and quite a
bit of the Delaware River. In my district I have either under
construction or in place six nuclear powerplants. Every one in the
State of New Jersey is in my district. Offshore oil and gas develop-

ments is taking place off our shores. The ocean dumping you read
about often is right off of my beaches.
When they studied the area recently, to bury toxic waste, they

identified some areas in my district for that particular purpose. So
I can understand your great concern over OCS development in

your area. And we are just happy that we could bring the OCS
Committee here today, so that we can listen to you and your
concerns, and hopefully reach the kind of accommodation that
Chairman Murphy indicated he hopes likewise can come about as a
result of these hearings.
We have a number of committee staff. Don Clausen testified

before our committee yesterday. And he has staff people here, as

do other Members of Congress, both on the committee and not on
the committee, who have staff people represented here today, and
we thank them for joining with us.

At this time I would like to introduce our first panel, an environ-
mental panel. First, former State Senator Peter Behr. We are
happy to have you with us, Senator. Dr. Michael Herz, Mr. Nelson
Wolfe, Mr. Richard Charter, Mrs. Susanna Jacob, who is chairman
of the Environmental Action Committee of West Marin. We are
happy to have all of you with us this morning.
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ENVIRONMENTAL PANEL: PETER BEHR, FORMER STATE SENA-
TOR, MARIN CONSERVATION LEAGUE BOARD OF DIRECTORS,
INVERNESS, CALIF.; DR. MICHAEL HERZ, EXECUTIVE VICE
PRESIDENT, OCEANIC SOCIETY, SANTA CRUZ, CALIF.; NEL-
SON WOLFE, SAVE OUR SHORES, SANTA CRUZ, CALIF.; RICH-
ARD CHARTER, FRIENDS OF THE COAST, BODEGA BAY,
CALIF.; AND SUSANNA JACOB, CHAIRMAN, ENVIRONMENTAL
ACTION COMMITTEE OF WEST MARIN, POINT REYES STA-
TION, CALIF.

Mr. Hughes. We have your statements in full. Without objection,
they will become part of the record.
Why don't we start with you, Senator Behr, if you would. Per-

haps you can point out those highlights of your testimony so we
can perhaps begin to ask the questions of the entire panel. What I

would ask you to do is summarize your statement. After all the
panel members have testified, then we will open it up for ques-
tions.

STATEMENT OF PETER BEHR
Mr. Behr. Thank you, Mr. Chairman and Congressman Burton

and my friend Mr. Lewis as well. You really deserve our gratitude
for coming to the very roots of the grass roots of Marin County. In
doing so, I believe you are performing a very responsible act.

Perhaps our testimony may be a bit repetitive, but in the end it

will have some wheat in it as well as chaff.

So we are grateful for your coming, particularly grateful for the
key role that this committee played in the enactment of thj Outer
Continental Shelf Lands Act Amendments of 1978.

I will be testifying for the Marin Conservation League, which
recognizes that exploration and development of the Outer Conti-
nental Shelf for oil and gas has been national policy since 1953.
And it furthermore recognizes that one of the important purposes
of your amendments of 1978 was to expedite exploration and devel-
opment on the Outer Continental Shelf as a partial, but what is

deemed to be a necessary, step toward achieving national energy
independence.
But we have concerns which we trust you will not assume to be

simply legalistic, that the Secretary is not properly interpreting
the constraints of your amendments of last year. I would like to
quote briefly from section 18 and 3 of the amendments, which we
understand to be the heartland of what Congress intends in terms
of selecting the time and location of leasing by the Secretary;
narnely, to achieve a proper balance between the potential for
environmental damage, the potential for the discovery of oil and
gas—and in addition the potential for adverse impact on the coast-
al zone.

We turn briefly to the Interior Department program document,
and find out that how we interpret this seems to be quite different
from the understanding of Interior. Interior says:

We do not believe it was the intent of Congress to permanently exclude areas
from consideration with the exception of the area within 15 miles of the boundaries
of the Point Reyes Wilderness.
We have therefore treated the factors to be considered in preparing a leasing

program as issues which need to be addressed

—
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And this I think is important

—

Whether during the pre- or post-sale planning process, rather than possible im-
pediments to comprehensive planning for leasing.

The question of scheduling for possible lease sale a particular area which has
hydrocarbon potential is not whether, but when, and what actions need to be taken
in order to ensure the other resource values of the Outer Continental Shelf and the
marine, coastal and human environments are protected.

Now, we beUeve this interpretation—and we will quote from the
Secretary very briefly to further our point—was not the intention
of Congress; namely, that by excluding some one area from consid-
eration, all other areas of the Continental Shelf, not just off the
Pacific coast, but off all our States, would automatically be fair
game, should hydrocarbon potential be established.
To further evidence this erroneous interpretation, we have a

letter from Secretary Andrus dated June 25 of this year, to Gover-
nor Brown, in which he inclosed the proposed 5-year program for
exploration and development off our coast, and said:

Further, the OCS Lands Act as amended provides the legal framework to insure
that oil and gas exploration and development can be conducted safely in all areas of
the United States.

This reinforces what we believe to be a misinterpretation by
Interior. In addition, in regard to Lease Sale 48 in southern Califor-
nia, we find Secretary Andrus saying that, "It would not directly
affect the California coastal zone, and therefore would not require
a consistency determination with the State's coastal management
program," which, as this committee knows, was approved in 1978
by the Secretary of Commerce.

All of this is troublesome and leads us to look a little further to
be sure our interpretation of what is intended by your amendments
is correct.

We need only look at the preceding section 18(a)(2), which lists

the eight considerations which the Secretary must take into consid-
eration, and includes among others an equitable sharing of develop-
mental benefits and environmental risks among the various re-

gions. It includes under (G) "the relative environmental sensitivity
and marine productivity of different areas of the OCS"; and under
(H) "Relevant environmental and predictive information for differ-

ent areas of the Outer Continental Shelf."
Now, the Marin Conservation League takes no exception to an

equitable sharing of risks among the various regions. But either
through its zeal to be equitable, or to justify the selection of tracts
based solely on their oil and gas potential, the Department of the
Interior seems to be regarding all lease sale areas as interchange-
able.

Let me skip by concerns about the funding of studies, and wheth-
er they will be available in time for the draft environmental state-
ment. This will be covered by others.
But if there is additional proof for our concern over Interior's

misinterpretation of congressional intent, it lies in the location of
the 3,343 tracts which are included in lease sale 53.

First of all, they were selected despite negative nominations by
everyone locally, from the State level down. They were selected
because and only because they were high resource tracts, or so
designated by USGS, and tracts which were nominated by the oil
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companies. We believe many of them were selected without regard
for their environmental or coastal impact.
Now, i don't have the time to go too deeply into the various

tracts. But if I use the eight tracts just outside the 15-mile pro-

scribed area from our Point Reyes Wilderness Area, I would sug-
gest that they will be star examples of what we are discussing.

To begin with, and we are not arguing this as a legal point but
one of interest, if you use 15 nautical miles instead of 15 statute
miles in determining the radius within which no permits are per-

mitted to be issued, you would take in four of these eight tracts.

To find any single area of more environmental sensitivity, or
more importance to the people of this country, you would have to

look far and wide.

For example, the Federal Government has an investment of $60
million in the Point Reyes National Seashore. We have a 2 million
annual visitor count there. Just to the south of the seashore, and
covering all the ocean coastline of both Marin County and San
Francisco, is the Golden Gate National Recreation Area, in which
the Federal Government has invested $70 million so far, and ex-

pects to invest another $90 million for development within the next
10 years.

You have seen the area. It is unique. But it also is exceptionally
fragile. The Farallon Islands, the largest rookery in any of the
lower 48 States so far as nesting birds are concerned, are threat-
ened by two areas, proposed for lease, one to the north, and one to
the south. And the Farallons are being presently considered for

Federal marine sanctuary status, one of three sanctuaries which
are suggested for such possible designation along the entire Califor-

nia coast.

We have Tomales Bay, a 13-mile estuary, one of the two into
which herring come to spawn, with very little flushing action. If oil

is spilled and gets into Tomales Bay, it no doubt will stay there.
Nearby we have many much-used ocean beaches. We have sig-

nificant commercial fisheries.

You have to regard the potential risk both to the coastal zone
and to the environment generally, on the basis of what may be
found in these eight tracts. If nothing is found, so be it. And that
will end the risk. But if there is a development of oil justified by
exploration, that this assumes a given basin will be subject to a
significant development.
Now, we understand the BLM scenario for the Sonoma, Marin,

and Mendocino tracts calls for tankering or barging any oil pro-
duced, adding a risk the State has officially declared unacceptable
and creating the kind of air pollution which we find most trouble-
some in the bay area.

I would conclude by saying that the league emphasizes its under-
standing of the need to achieve national energy independence. It

accepts the responsibility of California to share equitably with all

other coastal regions, both the benefits and risks of drilling on the
Outer Continental Shelf. But we want the developmental benefits
and the environmental risks carefully measured in accordance with
the factors which are required to be considered under your amend-
ments of 1978.
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We want the studies completed in a thorough manner with suffi-

cient time within which to accompUsh this, meaning time for the

Secretary to study, time for the Governor to comment, and not

having it an internal house document without the benefit of public

scrutiny. This is required, as you know, by NEPA, and the authori-

ty of the Administrator of NEPA is preserved explicitly in your
amendments.
Now, the Secretary is under great pressure. The Secretary is not

an elected official. And the ability to act in accordance with his

own best judgment has to be tempered with the attitude of the

Administration. He said just 5 months ago: "I would say they"—

I

guess meaning like ourselves, or more important the people of

California

—

Have valid concerns and complaints about the potential damage of that sale, and
which leases should be left out. There is the possibility that Sale 53 might be slipped

in the schedule if it does not prove up. If it is disallowed, I would substitute in that

time frame another sale, so the energy needs of America would not slip.

Consequently, the Secretary is sensitive to these concerns. But
the way the department presently is interpreting your amend-
ments, we have our own serious concerns which I am pleased to be
able to voice for the league. Thank you, Mr. Chairman.
[The information follows:]

Testimony by Senator Peter Behr

The purpose of my testimony on behalf of the Marin Conservation League will be

to present what it believes to be convincing evidence that the Secretary of the

Interior, so far as Lease Sale 53 is concerned, has failed to comply with the Outer
Continental Shelf Lands Act Amendments of 1978, mandating what factors must be
considered in selecting the timing and location of proposed lease sales on the Outer
Continental Shelf.

We are grateful to you, Mr. Chairman, and to your Committee members for

coming to California. We are equally grateful for the key role your committee
played in the enactment of Public Law 95-372 last year.

The League recognizes that the exploration, development and production of oil

and gas on our Outer Continental Shelf became national policy with the passage of

the OCS Lands Act of August 7, 1953. It also recognizes one of the important
purposes of the Amendments of 1978: namely, to expedite exploration and develop-

ment of the Outer Continental Shelf as a partial but important step towards
achieving national energy independence.
But the League also recognizes that these amendments provide a blueprint which

the Secretary must follow in pursuing this national purpose; these are summarized
succinctly in Section 18(a)(3) of the Amendments, as follows:

"The Secretary shall select the timing and location of leasing, to the maximum
extent practicable, so as to obtain a proper balance between the potential for

environmental damage, the potential for the discovery of oil and gas, and the

potential for adverse impact on the coastal zone." (Sec. 18(a)(3), added by Sec. 208 of

OCS Lands Act Amendments of 1978)

Proposed Lease Sale 53 is perhaps the best example of how this section has been
virtually ignored by the Secretary, and how the Bureau of Land Management,
having begun fulfilling the requirements of the 1953 Act as applied to Lease Sale 53,

was unwilling or unable to adjust its process to accommodate to the new and
unfamiliar requirements of the 1978 amendments.

First, what do we understand to be the clear meaning of the quoted section?

We understand it to mean that certain areas of the Continental Shelf have higher
potential for environmental damage—or lesser potential—than others.

Higher potential for the discovery of oil and gas—or lesser potential.

Higher potential for adverse impact on the coastal zone—or lesser potential.

We understand this section to mean that the Secretary is required to balance

these potentials in selecting the timing and the location of leasing: that the risk of

environmental damage could be too great to justify leasing in some locations, even
assuming a high potential for the discovery of oil and gas; or that the adverse
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impact on the coastal zone could also be too great; that some areas of the Outer
Continental Shelf are too valuable for other uses to justify their being leased
pending improvement in offshore oil development technology.
Lease Sale 53 graphically illustrated why, despite this section, 800,000 acres off

the Central and Northern California coast, covering five offshore basins selected
from a frontier area of 10,742,183 acres comprising two-thirds of California coastline
are scheduled for leasing May 1, 1981. It also illustrates why some of the blocks,
clearly among the most environmentally sensitive along the entire coastline, have
been kept in the proposed sale, despite protests and negative nominations. The
reason is that Interior's program explicitly does not agree with our understanding of
"proper balance" required by Section 18(aX3). Instead Interior states:

"We do not believe * * * it was the intent of Congress to permanently exclude
areas from consideration, with the exception of the area within 15 miles of the
boundaries of the Point Reyes Wilderness * • * We have therefore treated the
factors to be considered in preparing a leasing program as issues which need to be
addressed, whether during the pre or post-sale planning process, rather than possi-
ble impediments to comprehensive planning for leasing. The question of scheduling
for possible lease sale a particular area which has hydrocarbon potential, is not
whether, but when, and what actions need to be taken in order to ensure the other
resource values of the OCS and the marine, coastal and human environments are
protected. (Emphasis added. Tab B, Interior Department Program Document.)

Implicit in Interior's program is the right to select the timing and location of
leasing and strike a proper balance after the sale by laying conditions on how
exploration and development may proceed, no matter how environmentally sensi-
tive the lease area may be. It interprets the exclusion of the area within 15 miles of
the boundaries of the Point Reyes Wilderness to mean that congress specifically
intended the Secretary to exclude no other OCS area from leasing.
As stated in the June 25, 1979 letter of Secretary Andrus to Governor Brown,

enclosing the proposed program for OCS oil and gas lease sales for the period March
1980 through February 1985.

"Further, the OCS Lands Act, as amended, provides the legal framework to
ensure that oil and gas exploration and development can be conducted safely in all
areas of the United States." (Emphasis added.)
That the Committee, when it drew up Section 18(a)(3) required the timing and

location of leasing to include an assessment of the potential for environmental
damage and adverse impact on the coastal zone before, not after the lease sale is

made clear in the immediately preceding Section 18(a)(2), listing ten considerations
on which the timing and location of lease sales shall be based. These include:

(B) An equitable sharing of developmental benefits and environmental risks
among the various regions;

(G) The relative environmental sensitivity and marine productivity of different
areas of the Outer Continental Shelf;

(H) Relevant environmental and predictive information for different areas of the
Outer Continental Shelf.

The proposed schedule of the Secretary is not based on these factors at all, so far
as Lease Sale 53 is concerned. We take no exception to an equitable sharing of risks
among the various regions, but either through its zeal to be equitable, or to justify
the selection of tracts based solely on their oil and gas potential, the Department of
the Interior seems to be regarding all lease sale areas as interchangeable.
This may account in part for Lease Sale 53 's being scheduled for leasing in May,

1981, despite the state's request that the sale be delayed so that studies funded by
BLM may be included in the Draft Environmental Study. We are informed that The
Marine Mammal and Seabird Survey, and the report on the ecological characteriza-
tion of the Central and Northern California coast will not be ready in time for the
DES. The assessment of geohazards will not be completed until the summer of 1980.
The DES will contain only a preliminary report on geohazards, the Air Quality
Modeling Study will be based only on inadequate existing data, according to state
air pollution control officials. The contract for a Report on conflicts between the
fishing industry and OCS activity is not yet awarded. Studies dealing with Shipping
and Navigation conflicts and Recreation and Aesthetics usage for Northern Califor-
nia, have not been funded to date, though deemed necessary by BLM staff in its

Pacific OCS office.

An August 10, 1979 memorandum from the California Coastal Commission com-
menting on Interior's proposed national leasing program contained this disturbing
paragraph:
"There is conflicting information in the proposed program on studies under way

for Northern and Central California. One section states that geohazards, pollutant
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transport and socio-economic studies have been completed, with supporting charac-
terizations finished on containment distributions, oceanographic hazards, living re-

sources, and impact assessment. Both the Interior Department and the Pacific OCS
Office of the Bureau of Land Management were puzzled when questioned as to the
existence and status of these various studies."

If we step back for a moment and view the entire federal zone from which the 243

tracts in Lease Sale 53 have been selected, extending two-thirds of the length of

California's coast, from the Oregon border to Santa Barbara, we find it to be ranked
16th of 22 in oil and gas potential by the geological survey in the context of the 22

OCS areas of the Atlantic, Gulf of Mexico, California, and Alaska regions.

It is agreed by all concerned that any oil recovered will be heavy crude with a
high sulfur content, unable presently to be processed by California refineries.

500,000 barrels of similar Alaskan oils is now shipped daily through the Panama
Canal to Gulf Coast and Eastern refineries. Because this type of oil is processed

most economically into heating oil, it is not likely to replace imported foreign oil on
the West coast. Even without Lease Sale 53 ELM estimates a 600,000 to 1.3 million

barrel/day surplus of high sulfur crude on the West coast in 1985.

Perhaps the most disturbing aspect of Lease Sale 53 is the location of many of the

243 tracts included in the sale, which were selected because, and only because they
were recommended as high resource tracts by USGS and nominated by the oil

companies; they were selected without regard to their environmental or coastal

impact.
USGS estimates the most probable recoveries from Lease Sale 53 will come to 548

million barrels of oil, about a 30-day national supply. However, the eight Marin-
Sonoma tracts are estimated at eight million barrels of oil, a 10-hour national

supply. The 30 Mendocino tracts are estimated to produce 25 million barrels of oil, a
32-hour national supply. The 30 Humboldt tracts are estimated to contain a 30-hour
national supply of gas, and no oil at all.

Of course, this is the first tract selection. If oil is discovered in any of these tracts,

others nearby will inevitably be leased and developed. It is necessary to balance the

potential for environmental damage and adverse impact on the coastal zone with
what is bound to happen in the physiographic region where a substantial discovery

is made.
Regarding the eight tracts proposed for leasing off the Sonoma-Marin coast it

seems contrary to the spirit, if not the letter of the law forbidding leasing within 15-

miles of the Point Reyes National Seashore to cluster these eight tracts just outside

and up-wind from the 15 mile line, and visible from the national wilderness area as

well.

The federal government has already invested $60 million in the Seashore and $70
million in the Golden Gate National Recreation Area just to the South of it.

Proposed development of these two areas, a combination of unspoiled shoreline and
major recreation beaches, comprising over 100,000 acres, and running along the

entire Marin and San Francisco ocean shorelines, is estimated at $90 million over
the next ten years.

Also threatened in the event of an oil spill in this area all the Farallon Islands.

These islands and surrounding waters host the largest seabird rookeries in the

United States outside Alsaka and Hawaii. More than half of California's marine
birds nest here. They are dependent on the highly productive waters surrounding
the islands to feed their young. It is one of the three candidate sites offshore

California for possible designation as federal marine sanctuaries.

Despite its excellent record in offshore drilling, the petroleum industry is not
proved infallible. The results of the Santa Barbara blowout are still apparent in the
tarred sands of Santa Barbara's beaches. The massive blowout in Mexico proves
that the best equipment is not fail-safe, and that cleanup equipment cannot contain
sizeable oil spills at sea.

Furthermore, BLM's scenario for the Sonoma-Marin and Mendocino tracts calls

for tankering or barging any oil produced, adding a risk the state has officially

declared unacceptable.
In conclusion, the Marin Conservation League emphasizes its understanding of

the need to achieve national energy independence, and it accepts the responsibility

of California to share equitably with all other coastal regions both the benefits and
risks of drilling for oil and gas on California's Outer Continental Shelf; but the
League wants the developmental benefits and the environmental risks carefully

measured in accordance with the factors required to be considered under the "Outer
Continental Shelf Lands Act Amendments of 1978." It wants the studies completed
in a thorough manner, with sufficient time to do so, and time for the Secretary to

study them and the Governor of California to comment on them.
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For these and other reasons previously mentioned, we respectfully recommend
that this Committee request the Secretary of the Interior to delay Lease Sale 53 and
consolidate it with the 1984 California lease sale.

If the Secretary had had the guidance of the 1978 Amendments when Lease Sale

53 was first considered, we feel confident he would have agreed with us. As he was
quoted as saying by the L.A. Times just five months ago:

"I would say they have valid concerns and complaints about the potential damage
of that sale, and which leases should be left out. There is the possibility that Sale 53

might be slipped in the schedule if it does not prove up—and we think safe—at this

point in time.

"If it is disallowed, I would substitute in that time frame another sale so that the
energy needs of America wouldn't slip."

Mr. Hughes. Thank you, Senator.
Dr. Michael J. Herz, executive vice president of the Oceanic

Society. Dr. Herz.

STATEMENT OF DR. MICHAEL HERZ

Dr. Herz. Thank you. I am Michael J. Herz, executive vice

president of the Oceanic Society. I am a scientist by training,

having done basic research and having taught at the University of

California in San Francisco and now having turned to more applied
and relevant problems in working with The Oceanic Society, which
is a 60,000-member organization devoted to the wise management
of our marine resources.

We have been working throughout our history to promote the
acquisition of objective information on the oceans and to make sure
that such information gets used in the decisionmaking process. We
are very pleased to have this opportunity to bring to the attention
of your committee our concerns with the manner in which the
proposed development of the offshore oil and gas is developing.

In October of 1976 BLM sponsored a conference which was de-

signed to elicit recommendations from the academic community,
government agencies and private citizens regarding the type of
information that should be collected prior to the leasing of tracts

off the central and northern California coasts. In the report that
resulted from this meeting, it was pointed out that a broad, com-
prehensive research approach is needed for this region because it

is:

* * * a frontier area in which little previous oil and gas development has been
attempted and because the area is one of the most poorly studied regions of the
Continental Shelf of the continental United States.

The report went on to recommend that:

* * * a matter of paramount interest to insure appropriate pre-sale studies, and
give environmental evaluation a positive thrust, is an early call for nominations of

tracts by industry. This should be followed by adequate time for essential investiga-

tions prior to establishing a sale date.

Since the time of this conference, relatively little of the research
recommended has been undertaken and it is our feeling that the
BLM Environmental Studies program has only just begun to for-

mulate some of the questions that must be asked prior to leasing
any tracts in the lease sale No. 53 area.
You know the lease sale schedule, with the DEIS being called for

in April of 1980. I don't have to go through NEPA requirements
and some of the other things that many other people have men-
tioned.
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I would like to talk a little bit about the status of the environ-

mental studies—our perception, not so much about the due dates

that were given yesterday by BLM at the briefing, but rather how
the data will be used and whether really having something deliv-

ered at the 11th hour before the DEIS is due, provides adequate
time to assess it and integrate it into the report.

It is also our understanding that BLM is going to attempt to

have a preliminary draft of that DEIS in December of this year,

and I don't see how a lot of the reports which are not due until

December or January or February can be included in that draft.

And I just think the schedule makes it very difficult. Let me go
through a few of these studies and our perceptions on them.

1. The marine mammal and sea bird survey of central and northern

California

Although some of the bird survey work has been completed, it is

our understanding that much of the existing data on birds and
mammals in these areas still remain in the files of the Point Reyes
Observatory which maintains a full-time biological field station on
Southeast Farallon Island, an ideal location for the continuous
collection of such information since it is the only offshore island in

the lease sale No. 53 area.

In addition, PRBO is the only source of data—also unanalyzed

—

on beached birds—bird mortality from all causes for the past 3 to 5

years—on much of the California coast—see insert. Since sea birds

are perhaps the organisms most severely affected by oil, such base-

line data are extremely important for the DEIS.
We are even more concerned about the marine mammal work.

The California State Marine Mammal is the California gray whale
which is one of the only whale species that has responded to

protection by recovering to historic population levels after being
whaled to near extinction in the early part of the century. We feel

that its economic value is considerably greater today than it was
during the days it was whaled, because the people who go out to

look at whales provide a significant amount of income.
In fact. Dr. Roger Payne on the east coast has assembled a lot of

information indicating that the worldwide income from natural
history trips to view the whales and from oceanariums and aquar-
iums with whales and dolphins, exceeds that which comes from
whale products. So we are very concerned that whale data be
collected and included in the DEIS.

It is our understanding that the contract for the marine mammal
survey has not even been awarded yet. There is no way that that
work can be done in less than a year, and it will probably take 15

to 18 months to complete. So that it cannot be included in the
DEIS.

2. Ecological characterization

A Memorandum of Understanding between BLM and the Fish
and Wildlife Service was signed in March for the conduct of this

work. The DEIS requires an in-depth description of the environ-
ment involved in the proposed action and yet, although a draft

report is due in early 1980, the final report will not be completed
until several months after the DEIS is due.



1015

There is a five-volume work contracted for by BLM which has
reviewed a lot of the data. However, a number of people are very
concerned about the quality of that work, because the reviewers
lumped unpublished reports done by students with published pa-
pers. There was no distinction made and as a result the quality of
that five-volume work is somewhat questionable—see insert.

3. Air quality modeling study

The BLM is planning to award this contract soon with a draft
report due at the end of the year and a final report expected in
early 1980. Since drilling, production, and refining phases of lease
sale No. 53 activities will definitely have implications for the re-

gional air quality maintenance plans, the results of those modeling
studies are extremely important for inclusion in the DEIS in order
to demonstrate compliance with the Clean Air Act and its amend-
ments.

4. Geohazards assessment

This work is currently being conducted by the United States
Geological Survey and although a preliminary report is due at the
end of the year, more complete findings are not scheduled until the
summer of 1980. Despite the problems which have been encoun-
tered in California in terms of potential and existing nuclear
powerplants and future LNG terminals, this study was ranked 55th
in importance by the national BLM staff and almost was not
funded at all. It is hard to believe that an adequate DEIS can be
prepared without a tract-by-tract analysis of geological hazards and
their potential impact on offshore oil development, including the
transport phase—especially by pipeline.

5. Conflict of space and facilities utilization between the fishing
industry and OCS activities

This and the following one are national studies which will exam-
ine issues and questions regarding OCS impacts germane to the
lease sale No. 53 area. The contract for this study is expected to be
awarded within the next month or so with no information being
available as to a report due date. However, because of the Califor-
nia fishing industry concern over competition for the already insuf-
ficient number of slips, over the potential for fishing gear damage
on drilling equipment, and over the impact of oil on the edibility of
fish, the information resulting from this study is of importance for
the DEIS.

6. Effects of OCS activities on marine mammals
Although the Navy is currently engaged in some research on the

effect of various types of sound on marine mammals, the contract
for studies on the effects of oil on whales, porpoises, seals, sea lions,
otters, et cetera, has still not been awarded. Since a number of
marine rnammal species are on the Threatened and Endangered
Species Lists, and since little or no data exists on the effects of oil

on these organisms, some of this information should be required in
the DEIS. Adding to the already difficult task of performing mean-
ingful physiological work on these organisms is the sometimes near
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impossible task of obtaining research permits from the Marine
Mammal Commission for studies of this nature.

7. Additional BLM-proposed study topics

In addition to those studies which are in progress or have been
approved for funding, there are a number of others which the BLM
staff have proposed for the fiscal years 1980 and 1981, and which
may receive high enough priority ranking to be funded. Among
those which appear important for the DEIS are the following: (a)

Impacts on special biological areas and habitats including threat-
ened and endangered species habitats; (b) Risk assessment of OCS
oil and gas development impacts on Federal and State protected
marine and coastal habitats adjacent to proposed sale No. 53 lease
blocks; (c) Oil toxicity to indigenous fish, shellfish, sea birds, and
marine mammals; (d) Analysis of social costs and benefits to coast-

al recreation and aesthetic resources relative to proposed OCS oil

and gas development; (e) Geohazard assessments by lease sale
blocks; and (f) Assessment and evaluation of commercial and sports
fishing and navigation conflicts.

We are pleased with the change in direction represented by the
titles of many of the proposed studies from the baseline approach
toward fate and effects studies, a response to strong criticism by
the National Academy of Sciences and the Government Accounting
Office. However, fate and effects studies conducted in the lease sale

No. 53 region must be undertaken soon to counteract the erroneous
impression that oil has no deleterious effects on the marine envi-
ronment. While some industry scientists such as Dr. Straughan,
from whom we heard yesterday, would have us believe that the
effects of the Santa Barbara spill, or for that matter, any spill, are
minimal, limited to acute impacts—a matter of months—with no
detectable long-term repercussions, there exists a substantial body
of evidence indicating numerous instances of persistent, long-term
effects.

To cite only a few examples. Dr. Jeannette Whipple of the Na-
tional Marine Fisheries Service Tiburon Marine Lab, here in the
Bay area has found many serious and persistent effects of chronic,
low-level exposure to fish eggs by aromatic hydrocarbons—see pa-
pers included in insert at end of testimony. She suspects that some
of these effects may produce genetic as well as physiologic changes.
The work of Vandermeulen in Novia Scotia

—
"Journal of the Fish-

eries Research Board of Canada," 1978, 35 630-36 and 643-647.
This is a special issue of the Journal which is devoted to the effects

of oil on the marine environment—has indicated that exposure to

Bunker C oil after a grounding and sinking resulted in greatly
reduced number of clams, fewer mature adults, a 1- to 2-year lag in

tissue growth, lowered shell growth, effects which persisted for as
long as 6 years after the spill. Krebs and Burns—ibid, pages 648-
9—as well as Sanders—ibid, pages 717-730— of Woods Hole Ocean-
ographic Institution have found serious and persistent effects of a
spill in West Falmouth, Mass., lasting up to 10 years. These im-
pacts produced behavioral changes in crabs and worms which led
to abnormal burrows being constructed, ultimately leading to high
mortality rates during winters when the animals were unable to

protect themselves from freezing temperatures. Finally, in the Eko-
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fisk field of the North Sea, Farrington and Quinn have convincing-
ly shown the effects of the first 4 years of oil drilling on a frontier
area after first having done very careful baseline monitoring. Their
work reflects the gradually widening effect of production on
benthic communities, animal tissues, and sediment.
Our concern about the lack of fate and effects data for the lease

sale No. 53 area, combined with our overall conclusion regarding
the incomplete nature of many of the environmental studies which
should be included in the DEIS, lead us to make several recommen-
dations. First, we feel that the lease sale No. 53 schedule should be
modified so that data required for the production of an adequate
impact statement can be fully analyzed. We suggest that a broad
base group of scientists, citizens, government agency and industry
personnel, such as the proposed regional technical advisory group,
assist in determining when sufficient work has been completed.
We also recommend that the select committee use its influence

to increase the BLM environmental studies program budget so that
the studies considered essential to producing meaningful risk/cost/
benefit analyses can be performed. It is our observation that the
degree of citizen outcry over the proposed leasing of tracts off the
central and northern California coast is a reflection of an unusual-
ly high value being placed upon aesthetic and recreational values
in this region.

Similarly, the criticism of the Department of the Interior by
State and local governments is also a reflection of the feelings of
the citizens of this region who hold these unique marine resources
in high esteem.
We urge you to carry this message to the Secretary of the Interi-

or—that citizens, elected officials, and the scientific community are
extremely concerned over the manner in which this lease sale is

progressing. We feel that the process which is carefully spelled out
in the OCS Lands Act and its amendments is not being adhered to,

either in terms of consultation with State and local government, or
relative to the conduct of environmental studies, the results of
which must be included in impact statements. We urge a postpone-
ment of lease sale No. 53 until the conditions of the OCS Lands Act
amendments have been met.

Finally, failing all that, in the July 1979 issue of our publication.
Oceans Magazine, there is an article on the way in which the
government of San Diego worked to get tracts deleted—see article
included in insert. And they very effectively had tracts deleted
once the sale had gotten down to the wire. I think your committee
can be extremely helpful, if the lease sale does proceed, in helping
us get some of these tracts deleted.
Thank you very much.
[The information follows:]

Supplement to the Testimony of Dr. Michael J. Herz

Reference was made throughout my testimony to the fact that although Dr.
Straughan and the oil industry feel that oil has minimal effects on the marine
environment, there is a large body of evidence indicating serious deleterious effects.
In addition, a number of scientists have seriously questioned the quality of Dr.
Straughan's work (which is so widely used by the industry to support the contention
of minimal effects of oil. Dr. Hedgpeth, in his paper on the problems of environmen-
tal studies in relation to impact and management problems ("As Blind Men See the
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Elephant" which No. 1 attached) has noted one category of researchers who do not
even see a problem when it is in front of them. As an example of this approach he
cites a recent work by Dr. Straughan on sublethal effects of natural chronic expo-
sure to petroleum (American Petroleum Institute Publication No. 4280, 1976) in

which a table without data of any sort is submitted in support of a statement that
there is no correlation between biomass and organic content of the sediments. This
sort of procedure is not acceptable even as a term paper and would certainly not be
acceptable in any standard scientific journal in which all papers submitted are
refereed.

Dr. J. H. Connell, Professor of Zoology at the University of California at Santa
Barbara has also critically reviewed the methodology of some of Dr. Straughan's
earlier work and found it to be deficient on a number of counts (see attached No. 2

"A Review of Straughan, D., 1979").

Reference was made earlier to the special issue of the Journal of the Fisheries

Research Board of Canada (1978, vol. 35 No. ). This is one of the better sources of

papers summarizing the effects of exposure to components of petroleum on the
marine environment, most of them both long lasting and serious. In addition, the
work of Dr. Jeannette Whipple of the National Marine Fisheries Service Laboratory
in Tiburon has consistently shown serious effects of petroleum on spawning fishes

and their eggs suggesting that chronic exposures to low levels of petroleum hydro-
carbons will have much more serious consequences than was originally thought to

be the case (see attached papers No. 3-6 by Dr. Whipple et al. on the effects of

petroleum on herring, striped baiss and starry flounder). If the Committee and its

staff are interested, we can provide additional papers by Dr. Whipple and other
indicating that exposure to very low levels of pollutant substances can produce
serious persistent effects on the marine biota.

The following comments on the BLM-funded "A summary of Knowledge of the
Central and Northern California Coastal Zone and Offshore Areas" by Winzler and
Kelly have been assembled by Dr. Joel Hedgpeth.
Frequent reference has been made in documents and public statements by the

BLM to this "Literature Survey" performed under contract to Winzler and Kelly,

Inc., engineering consultants based in Eureka. Parts of this work were evidently

farmed out to other people, with evidently an even shorter allotment of time to

meet the deadlines (see attached correspondence No. 7). Unfortunately, the sum-
mary did not, contrary to the statement on page 25 of the Northern California OCS
Environmental Studies Plan Fiscal Year 1979, "evaluate" information, and the least

adequate part of the entire report concerns Bodega Head, Tomales Bay and Dillon
Beach. It is disconcerting in this context to be informed in this BLM document that

a "high priority" is given to this execrable performance. Student reports and a
popular article by the secretary (also a free lance journalist) at Pacific Marine
Station are given equal weight with refereed papers by the late R. G. Johnson.
Apparently whoever compiled this section saw only one of the series of Pacific

Marine Station Reports "A checklist of marine invertebrates"; but the comprehen-
sive bibliography of published work (see No. 8 attached PMS Research Report No.
13, 1975), and many other reports of the series, are not mentioned. It is stated in

reference to the statement in the popular article of 1961 about the work being done
in Tomales Bay at that time that "we have not located these results in the litera-

ture." Yet on the same page they cite two papers (out of a half dozen or more) by
Ralph G. Johnson which are indeed published results of the studies begun under
this program.

It is discouraging to have this literature survey held up before us as an authorita-

tive document, especially since its worst part concerns the most critical area where
the greatest damage may be caused by spills or blowouts. Evidently it was not
expected that this document would be used as an example of achievement by the
BLM.
The Point Reyes Bird Observatory (4990 Shoreline Highway, Stinson Beach, CA) is

one of the most authoritative sources of data on seabirds and mammals in the
central and northern California region. The attached abstracts (No. 9) describe
several projects in which this organization has been involved for the past 9 years,

both of which should be of extreme interest to the BLM since they are the only
source of such data. For some as yet unknown reason, the BLM Environmental
Studies staff has chosen not to provide funding for the analysis of this important
body of data and in light of the acknowledged need for such baseline information we
would appreciate your attempting to determine why.

Finally, the attached article, "OCS Leasing Process," by Payson Stevens (No. 10)

which occurred in Oceans magazine should be of interest to the Committee in terms
of the manner in which lease tracts can be deleted from Lease Sale No. 53 if local
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governments and citizens determine that such tracts are located in environmentally
sensitive areas.

[From Oceans magazine, July 1979]

Sea Sense—OCS Leasing Process

san diego closes ranks

(By Payson R. Stevens)*

Although coastal damage from oil spills is usually associated with tanker disast-

ers, the increasing development of outer continental shelf (OCS) resources confronts
the shore environment with what amounts to permanent and stationary supertank-
ers: the offshore drilling platforms. The 1969 contamination of over 100 miles of
coastline around Santa Barbara, California, from an oil drilling rig just five miles
from shore illustrates that such accidents are devastating no matter what their
source. However, unlike tanker movement, the construction of offshore platforms is

preceded by a review process that affords local communities a measure of influence
on the federal leasing of sites.

Southern California has recently gone through this process with Lease Sale (L.S.)

No. 48.

In 1976, the United States Department of the Interior (DOI) opened up 217
offshore tracts between Santa Barbara and San Diego for possible bidding by the oil

industry. As a result, one city became particularly active in its determined efforts to

protect its coastal environment.
Concerted OCS development began with West Coast oil exploration under Presi-

dent Nixon's "Project Independence". Formulated in the early 1970s to counter
dependence upon foreign oil supplies, the policy's purpose was to provide additional
fuel for Californians, who use about ten percent of the nation's gasoline. In Decem-
ber of 1975, L.S. No. 35 opened up 231 tracts for exploration off the coast of
Southern California. These tracts, each three square miles, were in the Santa
Barbara Channel and 100 miles off the coast of San Diego in a region known as the
Tanner-Cortes Banks.
San Diego was relatively unconcerned about L.S. 35 since the tracts were far from

the coastline. But when L.S. No. 48 designated twenty-six tracts, six to eighteen
miles from shore, people became more aroused. San Diego prides itself on being
"America's Finest (5ity." Beautiful beaches and bays bring countless tourists annual-
ly, who are drawn there by stretches of shoreline that rival the French Riviera.
Because the nearshore region represents a significant economic and cultural asset
for residents and tourists, San Diego could ill afford a major oil spill. And when the
government figures indicated that the twenty-six tracts would only provide thirty-
six hours of national consumption for oil and fifteen hours for natural gas, people
began to wonder whether it would be worth the candle.
Many local and state officials felt that the Nixon and Ford Administrations had

pushed the lease through without concern for regional interests. Controversies
surround the sale focused on oil company bidding procedures. Some claimed that
the industry benefited from low resource estimates prepared by the government
agency, the United States Geological Survey (USGS). They also pointed out that oil

companies frequently provide the USGS with much of the geologic data on which oil

evaluations are based. Finally, the government-prepared environmental impact
statement was also criticized for failing to address sufficiently the economic and
social effects of oil development.
Art Letter, executive director of Concern for Offshore Oil Leasing (COOL), an

anti-oil group from San Diego saw the environmental risks of L.S. No. 48 as
unwarranted, especially without any coherent national energy policy. "The tracts
have a low resource estimate," he commented, "and there has been a glut of
Alaskan oil on the West Coast. Without any rational federal approach, it's unfair to
expect any region to suffer potential severe local environmental and economic
impacts. An oil spill or degraded air quality isn't worth the trade of development,"
he said. "The numbers don't balance."
An important political tool emerged midway in the lease sale process of L.S. 48.

Up until early 1978, no legal provisions existed for local and state governments to
influence OCS development. Local requests for information and participation in L.S.
35 were unsuccessful. As a result, many coastal regions started lobbying in Wash-

•Payson R. Stevens is a biologist and science consultant. His company, Creative Consulting,
provided the technical management for the CPO analysis of L.S. No. 48.
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ington, circulating petitions which supported a regional role in the final tract

selection.

Roger Hedgecock, a member of the San Diego County Board of Supervisors, was
an active lobbyist who helped encourage other communities to oppose L.S. 48
through the League of Cities, the National Association of Counties (NACO), and the
Governor's Office. Not only San Diego, but Suffolk County, Long Island, and NACO
representatives testified in Washington. This East-West coalition was finally able to

sponsor a coastal states resolution which amended the OCS Act to allow local

participation.

"The local support created by citizens' groups like COOL, and the united efforts of

various other San Diego governmental organizations gave us the muscle to go to

Washington, prepare reports, hire consultants and make a case for ourselves. We
knew that a strong technical base combined with a broad opposition coalition might
win the deletions," Hedgecock stated. Obviously the OCS Amendments of 1978 were
a critical change. Besides allowing local input on leasing decisions, they gave state

OCS governors the legal right to make recommendations on DOI tract selection.

These could only be overridden by a written explanation from the Secretary of the
Interior. Thus, a process had evolved in which regional concerns could counterbal-
ance federal interests.

The tracts of L.S. 48 are located in the Southern California Bight (SCB), one of the
most complicated and well-studied continental terraces in the world. It spans 600
miles of coastline, from Point Conception north of Santa Barabara, to the Mexican
border at San Deigo. It encompasses a 21,000-square mile marine environment that
includes a wide variety of ridges, basins, troughs, island shelves, and shallow banks.

Surfing, boating, skin diving, surf and sport fishing are its major recreational
activities. Abalone, lobster, and kelp are all harvested from the Bight, while the
principal commercial fisheries take anchovy. Pacific herring, sardine, albacore, and
yellowfin tuna from its waters. The Tanner-Cortes Banks are an especially rich and
unique biological habitat. The islands provide sanctuary for numerous marine sea
birds and mammals, some of which are listed as endangered species, such as the
brown pelican, the California least tern and the Pacific right whale. The area is also

the migratory route for no less than seven whale species.

As Ken Sulzer, Deputy Executive Director of the regional governmental body, the
San Diego Comprehensive Planning Organization points out, "San Diego has been
evolving over the last ten years to the point where the business community realizes

that a good clean environment means good business."
Public use of the Bight is supplemented by extensive military operations, subma-

rine lanes, and naval amphibious task force bases. It is also a main shipping land,
with an international port at Long Beach. Tankers carrying Alaskan crude oil as
well as freighters transporting Japanese automobiles and products from the Far
East navigate through the Bight.

Oil rigs and drilling operations, petroleum transfer, underwater pipelines and oil

barging are the realities of OCS development. It is precisely these activities that
pose questions of navigational safety, military security, marine ecosystem impact,
and air quality in the southern California Bight. Added to this are questions of
local, regional, state, and federal rights over development, profits, and impact costs.

Dr. Michael Mullin, professor of biological oceanography at Scripps Institution of
Oceanography, views the problem from an academic perspective. "The trouble is

that society is not well prepared to accumulate accurate, lone-term ecological data.
Most university scientists are trying to answer rather specific environmental ques-
tions. These are defined by the present state of science and not by what society
needs to know five to ten years from now."
Says Mullin: "The DOI was relatively honest in what is known about the Bight

and its inherent limitations in predicting effects. Yet its conclusion was to still go
ahead and develop many of the tracts while forcing the burden of proof on those
who are concerned about impacts. Really, it should be up to those who wish to

impact the environment to prove that no serious negative effects will result."

To appraise the possible effects of OCS development, the Bureau of Land Manage-
ment (BLM) organized a large multidisciplinary team to study specific aspects of
Bight ecology. Science Applications, Inc. (SAD of La Jolla was the prime contractor
at $12.4 million. According to Dr. Richard Callahan, the program manager, the four-

year study was a huge one, politically pressured, and complicated by the BLM's lack
of historical background for doing high-level scientific research. Obviously, problems
arose. But the study demonstrated that large, diverse groups of academicians can
get together and work with private industry.
Some of the problems centered around answering two basic questions: What is

"normal" for a specific environment? How will it be affected by oil exploration? One
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distinct problem is the existence of diverse biological environments in the Southern
California Bight. The range includes coastal waters, subtidal zones, the rocky inter-
tidal regions, sandy beaches, kelp forests, island sites, sea banks, wetlands, and
bays. And there are specific areas, such as Los Angeles, Santa Barbara, San Diego,
and the Tanner-Cortes Banks, which all have distinct and unique characteristics.
One way the BLM tried to tackle the enormity of the task (with a three- to four-
year deadline), was to look for baseline characteristics for these regions.
Baseline/benchmark studies are large-scale surveys which attempt to define

major geomorphological and population features. They are often centered on a
specific site and designed to gather qualitative information from well-defined areas.
Unique or hazardous environments may also be described. However, this approach
has inherent difficulties. Though it is possible to generally identify certain biological
communities, their variability in space and time is usually significant. Natural
occurrences, such as storms with intense wave action, droughts, or heavy rains all

can have large disruptive effects. In order to adjust for variability, it is necessary to
collect data on organisms and their physical environment for intervals longer than
a mere three or four years.

With this in mind, it is not surprising that some scientists criticized the BLM
approach, describing the baseline concept as unrealistic and as ultimately having a
limited value for decision making.
Concerned over the direction of the research, the BLM commissioned the prestig-

ious National Academy of Sciences (NAS) to analyze the OCS program. The result
was a 109-page report, OCS Oil & Gas (NAS, 1978). It was an extensive critique, and
among other suggestions recommended that long-term baseline studies be
terminated.
Against this unsettling backdrop, the Pacific office of the BLM wrote the Draft

Environmental Statement (DES) and published it in September of 1978 for public
review. The release of the DES sparked intensive study of the document. Physical
oceanographers examined and criticized the BLM oil spill model. Biological oceanog-
raphers scrutinized assumptions about Bight ecosystem dynamics and the role of
hydrocarbons in the food chain. Marine geologists were skeptical of statements
which minimized geologic instability and depth problems associated with drilling.
The impacts of heavy metals, toxic drilling muds and turbidity effects were all

examined and emphasized. Buried in the 4,000 pages were continual statements
which indicated that even the BLM realized "that there were possible adverse and
unknown effects from development" on phytoplankton, zooplankton, benthic orga-
nisms, and marine mammals.
Another area of controversy centered around the effects of oil discharges and

spills into the marine environment. Though the effects of crude oil on marine
organisms is still unclear, it is becoming increasingly evident that refined oil spills

pose a long-term marine threat. A month-long symposium, held in October of 1977
on this subject, released its findings in the May 1978 issue of the Journal of the
Fisheries Research Board of Canada. A summary statement indicated, for the re-
gions studied that it takes upward of fifteen years for oil-fouled marine environ-
ments to return to a stable state. The entry of thousands of types of hydrocarbon
molecules into marine food chains is also unknown. Concern exists over possible
carcinogenic effects of some of these molecules. To date, these questions remain
unanswered. It became obvious that much more research is still needed to assess oil

impacts. Most importantly, the information presented a well-documented rebuttal of
constant industry claims that oil poses no threats and that the environment recov-
ers rapidly after a spill.

San Diego had the most organized regional response to the DES. Planning agen-
cies, air quality boards, hotel owners associations, visitors and convention bureaus,
and environmental groups all immersed themselves in the 4,000-page report. They
dissected the document for facts and errors, shared information, and revealed faulty
assumptions or conclusions.
Joan Werner, OCS policy coordinator for the San Diego County Integrated Plan-

ning Office (IPO), and a veteran of L.S. 35, described the city's twofold approach in
reacting to the DES. "First, we wanted San Diego to be very strong and stand on its

own, even if no one else supported us. Second, without changing our position, we
wanted to cooperate as much as possible with other statewide groups."
Part of the strategy involved preparing well-documented scientific reports to

provide local and national politicians with the technical leverage to argue their
case. A major breakthrough occurred when San Diego pressed the BLM for subre-
gional estimates for oil and gas. Prior to early 1977, this information had never
been released, and the low resource estimates provided a valuable rallying point
against the lease sale.
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Another strategy focused on a conflict over federal air quality directives. The
Environmental Protection Agency (EPA) decreed that cities had to clean up their

air. Yet the DOI was pushing for increased drilling which would only add to

deteriorating air quality. San Diego leaders were aware of Secretary of the Interior

Andrus's sensitivity to these conflicts and incorporated the issue into their plan of

action.

Technical reports concentrated on air quality, economic impacts, and a scientific

analysis of the DES. These were contracted out to different consulting groups. The
importance of solid, unbiased documentation which had credible scientists behind it

was a major cornerstone of the effort. The community was also fortunate to have a
report prepared by the Governor's Office of Planning and Research entitled. Off-

shore Oil and Gas Development for Southern California. This two-volume report,

released in October of 1977, offered a wealth of technical information on the
possible impacts of oil development.
The climax of this intense effort was the public hearings held in late October and

early November of 1978. With almost one hundred people in the audience, San
Diego presented its case for two days. This was a striking contrast to Santa Barbara
and Long Beach, where little opposition was voiced. The testimony was detailed and
well researched. Local government agencies, the San Diego Regional Coastal Com-
mission, California Public Research Group, Campaign for Economic Democracy,
Greenpeace, the Convention and Visitors Bureau, the San Diego Hotel and Motel
Association, and numerous private citizens all delivered opposition testimony.

San Diego Mayor Pete Wilson, United States Congressman Lionel Van Deerling,

and United States Senator Alan Cranston appeared at the hearings and pressed for

tract deletion. Though Senator Cranston did not oppose all drilling, he criticized the
offshore leasing sales and said he felt the oil companies were taking advantage of

the American people by not paying a high enough price to explore offshore oil. He
also urged the DOI to study the cumulative effects of oil drilling.

Hervey Sweetwood, the mayor of Del Mar (a suburban coastal town), a member of

the regional Coastal Commission and COOL, thought the hearings were a resound-
ing success. "We even arranged for an informal dinner with one of the DOI panel
members. In a more casual and friendly atmosphere, a small group of San Diegans
and the members sat and discussed life, philosophy and oil drilling. Our purpose
was to transmit to the federal government what our Southern California life style

meant personally, and what the impact of oil development could mean for the
region. It was a very positive experience."
For five months following the hearings, San Diego continued to press its case.

COOL organized mail campaigns addressed to Secretary Andrus and national level

representatives. A letter was also sent to Andrus immediately prior to tract selec-

tion which was signed by the California delegation, and asked for San Diego dele-

tion.

All this effort paid off. On March 9, 1979, Secretary Andrus announced his

decision. Sixty-nine tracts were deleted from L.S. No. 48, including all the twenty-
six sites near San Diego. It was the first time in the OCS process that so many
tracts were deleted for environmental reasons.

For many, the deciding factor for the deletions was the low resource estimates.

But most also agree that if the region had not been outspoken in its opposition, the
tracts would have been leased no matter how low the resource. Andrus had many
factors to juggle: negative air quality impacts, threats to the marine environment
and local economy, deepwater tracts with unproven technology, United States ener-

gy needs, and the balance of international payments. It appears, though, that an
aroused public in San Diego helped tip the balance in its favor. Andrus's decision

was instrumental in setting a precedent for all future frontier OCS areas. It demon-
strated that a well-informed community with a documented strategy could present
effective opposition to poorly planned federal directives. More importantly, it also

demonstrated that the federal government was responsive to local concerns.
Even with this hopeful outcome, San Diegans are far from complancent. They are

searching for alternative energy sources and have one of the first solar construction
codes in the country. They also know that the BLM and oil industry are still looking
at the region.

"We were disappointed by the deletion of tracts, expecially the San Diego region,"

Said Hank Wright, manager of offshore operations for the Los Angeles-based West-
ern Oil and Gas Association. "Those areas represented the only frontier area in the
sale. It's a rank wildcat region with little available information from direct drilling.

Our industry expressed interest in exploring the area, especially in the light of
honest domestic shortages of crude oil."
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And William Grant, head of the BLM's Pacific OCS Office observed, after An-
drus's decision, "If there is any future indication of a greater resource in the San
Diego region, then the tract selection process will have to be reevaluated. Even low
resource areas will be considered if the crude oil problem continues."
Over thirty new OCS sale areas will be opening up during the next five years. It

is obvious that America cannot continue its addiction to nonrenewable energy. Our
cheap sources are ending, some predict within twenty-five years for American oil at
the current consumption rate. We are in a postindustrial transition which will

require creative solutions, energy restraints, and a global perspective. Local commu-
nities have to be aware of the trade-offs. More significantly, we must always be
conscious of the delicate relationships which exist in the ocean, and diligent in

protecting this vital resource.
What was unique about L.S. No. 48 was the united community voice which spoke

out against oil development. The model presented here may not work everywhere.
But it does show that people can stand together, present their case, and even win!
And what they gained was the sky, the air, and the sea.
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In the spring of 1978, samples of adult striped bass were collected off

Antioch, California on the San Joaquin River during their upstream spasming mi-

gration and after they passed through the heavily industrialized Carquinez

Straits area. Post-spawning adults wore collected in San Francisco Bay near the

Tiburon Laboratory.

A total of 73 migrating, pre-spawning striped bass and 100 post-spawning fish

were collected and 165 parameters measured for each fish. Conplete autopsies were

performed and subsaraples taken for various Tneasurements. The purpose of this

sampling was: 1) to determine the condition of parental fish just prior to spawning

and to ascertain whether certain measures of parental condition correlated with

measures of gametic viability, and 2) to identify factors which might relate to the

annual "fish kill" of adult striped bass in the Carquinez Straits during the sunaner.

The complete version of this paper presents research results which indicate

that pre-spawning fish, their gonads and gametes, and post-spawning fish are being

deleteriously affected during their migration through the San Francisco Bay-Delta

estuary, and that the degree of this effect is determined by interaction of the

parental genotype with environmental stress factors, including pollutants. Factor

analysis of 165 variables (22 data sets - Table 1) and covariance analyses of

factors were performed.

In brief summary, the results show there is genotypic variability in the serum

proteins albiraiin and transferrin, the egg pigments (varying shades of green to

yellow), melanistic color patterns and certain meristic characters. The variability

in some of these characteristics correlates with different physiological types,

varying in their resistance to environmental exigencies and parasitism.
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One hundred years ago (1879), 332 juvenile striped bass from the Navesink

River on the east coast of the United States were released into the San Francisco

Bay-Delta estuary of California.

Over the intervening years, sport and conunercial catch records have indicated

considerable fluctuations in the Pacific striped bass population (Smith and Kato,

in press). To determine the causal mechanisms controlling these fluctuations,

California Department of Fish and Game (CDFSG) has conducted extensive studies

since 1958 on the California striped bass and their habitat.

CDF5G field data indicate that mortality during the first 60 days after

hatching determines the size of the adult population. Abundance of young-of-the-

year juveniles is related to river outflows and diversion volumes in the Sacramento-

San Joaquin River Delta (Chadwick, et al., 1977).

However, aside from direct export of eggs and larvae out of the estuary via

water diversions, the primary causes of mortality remain undetermined. There is

no clear understanding of the primary mortality factors determining survival of

striped bass during the first two months of life. Because of this, NMFS Tiburon

Laboratory began intensive laboratory studies on mortality factors affecting egg

and larval stages of striped bass (Eldridge, et al., 1977; Eldridge, et al., 1978).

In 1978, we also initiated studies on the effects of selected inherent factors

such as the condition of spawning adults and their genotypes on gametic viability

of eggs. Our previous research on effects of aromatic petroleum hydrocarbons

showed that fish during spawning condition were extremely sensitive to short, low-

level exposures (Struhsaker, 1977; Ifliipple, et al., 1978). There were also subsequent

deleterious effects on survival and growth of eggs and larvae from exposed females.
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Table 1. Striped Bass field sajiples (1978 and 1979): Data Sets

collected. (Total of 165 variables measured on each fish)

1.

2.

3.

4.

S.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.
18-

21.

Field Sampling - Environmental and Capture Data
Meristics; Length, Width, Age, etc.

Color Pattern
Gonads; Length, Width, Weight, Fecundity
Liver, Gall Bladder, Stomach
Parasites and Disease
Histology - Gonads
Histology - Other - Liver, Spleen, Kidney, etc.

Chemistry - Lipids, Carbohydrates, Proteins, Calorimetry
Chemistry - Iron and Heavy Metals

Chemistry - Pigments
Pollutants - Petroleum Aromatic Hydrocarbons, Aiyl cyclohexanes
Pollutants - Pesticides - Chlorinated Hydrocarbons, PCB's
Pollutants - Other Pollutants
Electrophoresis - Total Protein, TFN, Albumin, LDH

Blood - Hemoglobin, Hematocrit, Erythrocyte Fragility
Blood Cells - Red Blood Cells

Blood Cells - KTiite Blood Cells; Thrombocytes, Lyiiphocytes, Monocytes,

Macrophages, Granulocytes, Neutrophils,

Eosinophils, Basophils
22. Egg Diameters
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A high percentage of the parental fish were in poor condition, as indicated

by body condition factors (low), macroscopic observations during autopsy, body

lesions (approx. 35%), level of parasitism (approx. 50% showing parasitic damage

to organs), and the blood cells (low numbers of lyTiq)hocytes , high numbers of

granulocytes), among other parameters. Liver and ovary tissues sanpled were found

to contain high levels of zinc (vp to 90 ppm; wet weight) and aromatic and aryl

cyclohexane petroleum hydrocarbons iup to 2 ppm; wet weight) . There was a corre-

lation between the poor condition of the parental fish and the ability to reproduce

(12% of adult females did not ripen, 20% of those ripening had damaged ovaries

(parasitism) or dead eggs in ovaries) and fecundity and viability of eggs was

reduced in the adults in poorer condition and/or with high pollutant content.

Preliminary data from sanpling in the 1979 spawning season show similar results.

The overall decline in the striped bass population may be partially attributable

to decreased reproduction and fecundity due to increasing effects of pollution,

interacting with diversion and the low outflow years to increase mortality of eggs

and larvae. Some mortality in the adult population also occurs, possibly because

the adults are highly stressed from the interaction of pollutant and parasitic stress

with spawning stress. The adults experience further stress as they migrate down-

stream through Carquinez Straits after spawning, encountering salinity and pollution

stresses in the null zone, and a proportion of "weaker" fish die. The interaction of

these factors may explain the annual "fish kills" in early summer (Kohlhorst, 1973).

Studies of this problem are continuing at the NMFS Tiburon Laboratory.
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Estuarine Interactions

AS BLIND MEN SEE THE ELEPHANT:
THE DILEMMA OF MARINE ECOSYSTEM RESEARCH

Joel W. Hedgpeth

Emeritus Professor of Oceanography

5660 Montecito Avenue

Santa Rosa, California

Abstract: We are beset in these days of impact assessments, environmental moni-

toring and all, with the problem of studying a complex system in some way that

will convince us we know what is going on and that we can predict the effect of

our actions on this system. Meetings on this subjecttend to fragmentinto lobbyists

for the various approaches. The Baconian ideal of compiling all knowledge and

consigning it to the computer to tell us what to think about it all is the ultimate

extreme on one side, and the notion that one (or perhaps two) numbers from a

dying mussel may be all we need is the other extreme of the ancient problem of

deducing the state of affairs from diverse concepts based on limited vision or

perhaps no vision at all, but a disconnected set of tactile impressions of the ele-

phant. Or, to put it another way, how we can be certain we are not stUl prisoners

in Plato's cave?

During the 1976 International Marine Biology Symposium at Helgoland, I

was asked to organize, or at lease convene, a discussion of the needs of marine

ecosystem research. It turned out to be a frustrating experience for a number of

reasons, and the discussion was not only inconclusive but also brought to mind

the old story about the blind men trying to visualize an elephant from a discon-

nected set of tactile impressions (Hedgpeth, 1977d). Yet the need to develop re-

search approaches that can provide us with predictive information and support

conclusions on which to base management decisions in our pollution-ridden world

are very much with us. In spite of the considerable body of knowledge that has

been built up about the North Sea, for example, we still do not have the right in-

formation on which to base predictions for management. Here is a body of water

lying between the highly industrialized and heavily populated continent of Europe

and Great Britain, which has been treated ever since modern civilization devel-

oped as a waste disposal sink, yet does not seem to be dangerously polluted

(Goldberg, 1973). After a century of research, we cannot manage this region as a

natural interaction of biological and physical factors, and indeed the question

was raised, appropriately, by a gentleman from Vienna: are ecosystems real enti-
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ties, or concepts associated with the ordering nature of our mind?

Of course, all our concepts of nature are simplifications or abstractions

and are "to some extent therefore a fairy tale," as the meteorologist Sir Napier

Shaw said. This quotation, which introduces the chapter on the concepts of ma-

rine ecology that I wrote twenty years ago (and now is somewhat out of date), is

the most important, and evidently least read, part of that attempt to summarize

matters (Hedgpeth, 1957). The latest word for this process of simphfication

appears to be paradigm, which the dictionary tells me means "example, model or

pattern," but which in some recent usage seems to mean something else, an

exemplary abstraction arrived at by a process of "capsuHzation," which sounds

like some idealization of abstract values and virtues. Perhaps some of the people

who use this word these days have never looked it up in the dictionary and have

it confused with paladin. In any event, according to the document, "An ecosys-

tem paradigm for ecology" (P. L. Johnson et ah, 1977), the ecological paradigm

is comprised of "statements and discussion." They do conclude,whichismore to

the point of this discussion, that "ecologically controUing variables are only par-

tially within man's grasp." But do we need to "grasp variables"? An unfortunate

word in this context, since it brings to mind grasping at straws. I am also afraid

that this capsulogenous proclivity will not encourage those who have been ex-

posed to an undergraduate course in ecology, and have since become bureaucrats

and/or administrators (the terms are not necessarily synonymous), to keep up

with the subject.

Whatever the ecosystem may be, or how complicated, or whether it is

simply another word for the natural world we are part of, there are obviously too

many things going on to study all of them or gather data on everything at once

and ask the computer to tell us what it all means. Our concern is to understand

the environment well enought to make predictions and hope to manage it, or at

least control ourselves and our actions so that we will not find ourselves living on

a vast dung heap beside a vaster cesspool. Such understanding and ultimate man-

agement is incompatible with political exigencies, the need for the quick fix.

Things must be done, or at least appear to be done, between elections or budgets,

to justify renewed incumbencies or refunded budgets. Most scientists refuse to

consider this illogical approach to environmental management significant or even

worth mentioning at all. Yet this sudden death urgency governs much of the de-

mand for convincing data to support decisions, preferably by yesterday. And, of

course, the sensible advice that if you do not know what the effect of an action

or of a possible pollutant is going to be, you should not do it or use it, is un-

acceptable in our economic or political structure. We have to keep our hubristic,

anthropocentric system going: "When it becomes a choice between ecology and

people, people must go." A recent circular, soHciting subscriptions for a new

magazine about the ocean, put this very clearly: "Our aim is to contribute to a

wider public understanding of the oceans and to a greater appreciation of how

they can serve us, today and in the future." Whoever wrote this bit of advertising

copy has forgotton that even King Canute was unable to order the ocean to do
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his bidding. Nevertheless, it is a growing concern that if ecology goes, so will

people , and hence our need for understanding the consequences of our acts and

activities.

When we ask what part of nature our actions affect, without really under-

standing the entire ecosystem, we find ourselves among those blind men who

touched various parts of the elephant without comprehending the nature of the

whole animal. The inconclusive result of the discussion at Helgoland was inevit-

able because of the effort to represent various viewpoints, especially after the

reservations expressed about the utility of comphcated, all-encompassing models,

both by myself (Hedgpeth, 1977b) and members of the panel discussion of the

question "Can we manage the North Sea?" Models may be here to stay, but they

should not be articles of faith. Modelers ought to get together and strive for a

unified theory of modeling (Conway, 1977), and there should be more awareness

of the difficulties involved : "It should be understood that modeHng is an art for

extremely quaUfied experts and that sophisticated numerical models are not a

necessary part of every water quaUty plan. Models should be used only where

they are really needed, and then only by persons with extensive familiarity with

the model and its Hmitations" (Fischer, 1977).

This quotation refers to physical or hydrographic models rather than to

those of natural systems, where the inferences and often the data are more sub-

jective or involve increments of time and dimension not amenable to the require-

ments of the engineer. Some of these difficulties in modeling natural systems

have been pointed out with special reference to managers and politicians: "Ecolo-

gists might best contribute to resource management by stressing the ambiguities

in our knowledge about natural communities,and induce managers and politicians

to make decisions that openly acknowledge that they are sometimes based on

tentative information" (Hedgpeth and Obrebski, 1976). The same advice has

been suggested for lawyers who should reaHze that "passing laws, adopting regu-

lations, and even winning court cases do not necessarily resolve all the problems

that may arise in understanding and coping with the consequences of action that

may affect the natural environment" (Heikoff, 1977: p. 280). Lawyers should

also be advised that models may be hypothetical or illustrated by trial runs of

possible or even impossible conditions that cannot be used as factual evidence.

It is natural that each of us should consider our own limited approach to

ecosystem research the best one, or at least the approach most useful in under-

standing the whole, because we are most familiar with it. This can produce a

somewhat parochial approach to matters, like our east coast Spartina syndrome.

This notion, actually a sort of model carried to its ultimate emphasis, is that the

salt marshes are the key to productivity of the estuarine system because of the

contribution of their detritus, and it follows that the best thing to do for an

estuary system is to promote the growth oiSpartina. In some Cahfornia estuaries,

however, the marsh is often separated from the deeper waters of the bay by ex-

tensive mud flats which are a significant component of the productivity and or-

ganic cycles in the estuary (Nichols, 1977). Similar conditions prevail in the
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European Waddensee, where "detritus imported from salt marshes ... is relatively

unimportant and the secondary productivity from the tidal flats is more signifi-

cant" (Wolff, 1977). Thus, recommendations that California estuaries need more

Spartina marshes may actually result in interference with a natural system by

accelerating sedimentation and accretion and consequent reduction of the mud

flats.

Another danger is already apparent. In Oregon, where there is no native

estuarine species of Spartina (there is a species associated with alkaline lakes),

Spartina patens has become estabUshed in one locality, and appears to be rapidly

crowding out the native high salt marsh vegetation. Spread of this plant into

other coastal marshlands of the Pacific Coast may bring about drastic and unfor-

tunate changes in the ecosystem.

Almost as dangerous as misplaced emphasis on individual species is mis-

placed faith in some magic number or symbol. Back in the innocent days of

ecology, it was pH. There is the possibly apocryphal story of the professor on

the dock at Woods Hole advising the field party embarking for a day of data

gathering to leave all their gear behind except the pH kit. In our day, the magic

number has been the diversity index. From the various ideas about the association

of diversity with stability or "age" which have not v^ithstood the judgment of

time (Goodman, 1975), some sanitary engineers concluded, with innocent sub-

jectivity, that diversity was an indication of "health": "In the field of ecology, it

is generally accepted that an adverse environment will result in a decrease of the

number of species, although the total number oforganismsofa given species may

increase because of reduced competition. Thus, an examination of the diversity of

organisms may provide a measure as to the general health of the environment . In

order to avoid subjective appraisals or measures, it is preferred to have a quantita-

tive, mathematically defined concept of diversity" (Pearson et al., 1967). Unfor-

tunately, there was inadequate attention to the systematics of the organisms, and

the totals of species identified varied from year to year because of varying stan-

dards of identification and identifiers, so that indexes developed according to

this concept could not be compared. The diversity index approach is useful in

determining the internal consistency of a sampling program, but objective appU-

cation of diversity indexes for any purpose requires rigorous taxonomies and

sampHng control, as exempHfied in such studies as those carried out in Tomales

Bay by R. G. Johnson (1970; 1971). It is misleading when compiled from inade-

quately treated material and may be as uninformative as a series of random num-

bers, yet such diversity indices are acceptable and sometimes required in many

pollution studies.

In Helgoland, we did try to discuss the essential needs for research in the

marine ecosystem, but we were derailed for some time by a discussion of the

utiHty of Mytilus edulis as an index organism by an indomitable person from

Poland, a subject already considered at some length in a large book (Bayne,

1976). One species alone cannot tell us much about the ecosystem as such; when

the canary dies in the mine, we know we should get out, but not necessarily why
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there is no aii.Mytilus edulis is nevertheless a more or less accepted index species

for certain substances, and such a popular species for pollution monitoring (Gold-

berg, 1976) that we now have a world-wide "mussel watch" program.

The other extreme is that we need to know, and to assemble as much data

as possible from all available sources, about as many species as possible, and the

best way to do this is to consign it all to a computer. A plan for some sort of

master index of all species, all variables, all knowledge, is proposed by the EPA

(for an applied example of the data bank approach, see Henderson e/ a/., 1976) as

a sort of modern day fulfillment of Francis Bacon's ideal of assembling all know-

ledge and then attempting to understand the nature of the world from it. Bacon

would have done well in this age of computers, but Aristotle would have learned

more. It is useful to have all this information and to be able to arrange it in all

possible sorts of ways, but we must not let it become an end in itself nor trust

what the computer says, because the questions it answers are those we have

asked of it. (Or one may not hhave to ask any questions at all: one supplier of

black boxes that sense all variables claims that his "data logger . . . puts the en-

tire environment within the reach of the computer." The ultimate result of this

could be herds of black boxes wired to computers perpetually pouring out num-

bers.) And, whatever the question, the nature and reliability of the data are as

critical as their quantity.

Then there is the approach that field studies or in situ observations will be

the answer, and that in any event we need base Une studies (which are of course

field studies) to tell us what to expect of an ecosystem under stress. This ap-

proach, which involves asking questions before we know which ones to ask, can

easily degenerate into the tedium of monitoring, i.e., repeated recording of the

same information which may or may not be significant. Detailed monitoring,

especially the identifying, counting, and measuring of innumerable species

can be more time-consuming and expensive than the results justify, and is not

very inspiring intellectually. One of the active practitioners of this type of

before-the-event modeling recommends - in view of the limitations of base line

studies because of our lack of knowledge of factors that govern recruitment,

success, and mortality of littoral species in particular — that we use semi-quanti-

tative methods and spend as little time as possible on such studies (Crapp, 1971).

The shortcomings of sampling the bottom of the sea, especially in the days be-

fore diving spheres and frogmen, were fully realized by the founding father of

quantitative sampling, C. G. J. Petersen, who not only reproduced the amusing

drawing by Edward Forbes of the shortcomings of the dredge, but also made

famous that comparison by his colleague, H. G. Jungersen: "A dredging ship

may be compared with an air-ship towing a dredge over Copenhagen, catching a

policeman in one street and a perambulator in another; and from these it draws

conclusions as to the whole population of the town" (Petersen, 1914: p. 21).

Some paleoecologists have no qualms about the incomplete nature of their

data. It has been suggested that a few dead shells may be better than the com-

plexity of a living system: "Indeed, the assemblages of dead invertebrates appear
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to be more useful for environmental interpretations than the actual living assem-

blages, even when available" (Warme et al, 1976). The inference from this

would seem to be that we can take our sample, let all the soft stuff die, and then

make deductions about the state of the community in the present as well as the

past. This suggests that we might infer what killed the elephant from a handful

(or perhaps bucketful) of metatarsals and phalanges. "This idea can certainly not

be applied to the metastasizing field of environmental impact ecology," although

it would, of course, "save us a lot of grubby sampling of worms and other creepy

crawlies" (Hedgpeth, 1977b). The idea belongs in the same category as treating

the fossil record as a sort of experimental diary of perturbations (Rosenzweig,

1977), which Mark and Flessa (1977) criticize from the viewpoint of the fossil

record as "a risky undertaking."

Although concerned with the problems of studying freshwater ecosystems,

the critical discussion by Hellawell (1977) is a more than adequate antidote for

the reductionist approaches suggested by paleoecologists, modellers, and seekers

of the mystic and magic number. This paper should be consulted by all of us

concerned with ecosystem research:

The ecosystem may conveniently be regarded as being built

up from a series of sub-sets comprising individuals, species, bio-

coenoses, populations and communities, with each component

contributing its properties to determine the character of the larger

sets [Figure 1] . Surveillance may be undertaken at all organiza-

tional and trophic levels within an ecosystem, from the individual

to communities, and each will contribute towards our understand-

ing of the structure and function of the system. For example, the

identities of species present can provide considerable information

if their autecology and synecology are known. The proposition

that many environmental insights would be derivable from con-

sideration of a species list if tolerances, preferences and relation-

ships of species were better known is attractive and has led to the

concept of "indicator" species. Criticism of this concept has prob-

ably arisen from disappointment with the, as yet unrealized, pre-

mature aspirations of its proponents. In reality, few species are

understood well enough to permit their use as ecological "litmus-

paper" and the complexities of biological systems probably pre-

clude such a simple approach. However, there appears to be no

reason why, ultimately, all species should not be indicators, given

sufficient knowledge of their ecology.

The individual as a unit, ignoring its identity, seems to be

one of the least useful components for consideration, although it

possesses physiological attributes which might be of interest.

Groups of individuals, whether mixed or single species populations,

are more useful and can effectively be used to detect spatial or

temporal change. An interesting example of the use of populations

without detailed identification is the use of algal cell counts or

chlorophyll determinations to estimate algal biomass and hence

potable water quality.
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Biocoenoses or groups of species occurring together are

qualitative attributes of ecosystems which are probably more in-

formative than indicator species, especially when the normal bio-

coenosis-habitat relationship is known. Assemblages of populations

and biocoenoses form communities and provide quantitative mea-

sures of biocoenotic attributes. Studies at the community level

ought to include all populations of organisms present within the

area of the habitat but, in general usage, consideration is often re-

stricted to particular taxonomic groups since resources or expertise

are rarely sufficient to tackle the whole community (Hellawell,

1977: pp. 34-36).

This citation of a freshwater example is not intended to imply that little

of value was said at Helgoland. On the contrary: the theme of the symposium

was ecosystem research and there were many valuable contributions to this gen-

eral problem, beginning with the opening papers of the proceedings (published as

Volume 30 of Helgolander wissenschaftliche Meeresuntersuchungen, in 735

pages!), notably those by Fishelson (1977) on stability and instability of marine

ecosystems and by Oviatt et al. (1977) on studies of experimental marine ecosys-

tems. A significant contribution to the modelling problem is Gary's (1977) paper

on stability of benthic ecosystems, concerning once again the moot problem of

succession in marine communities. The concept of neighborhood stability seems

more realistic than that of global stability or succession-climax, but would re-

quire models "an order of magnitude more complex."

The Helgoland meeting was immediately followed by the 11th European

Symposium on Marine Biology at Galway ; the published proceedings of this sym-

posium. Biology of Benthic Organisms (Pergamon, 1977) occupy 630 pages, and

there are many contributions of direct significance to our problem. Earlier in

this same year another symposium volume. Ecology ofMarine Benthos (Univer-

sity of South Carolina Press, 1977) was published, although the conference at

which the papers were presented was held in May of 1975. This volume, of 465

pages, has an index which may explain in part the delay in publication. It will

take some time to assimilate and synthesize these three massive contributions

which, if nothing else, testify to the extent of interest and research in problems

all directly related to the analysis of marine ecosystems.

Some investigators, even though not blind, can walk right by an elephant

and not see it at all and consequently may not even believe in its existence. For

them, there is no question and no problem. It is possible to conclude like some

blithe spirit that the absence of data means there is nothing to correlate, or that

such data as there may be indicate no effect of A on B. Some data of this kind

may sound imposing and authoritative, based on ten man-days of study which

may mean that a group of twenty students spent half a day gathering the data.

Whatever the nature of the information, it is certainly turning away from our

troublesome elephant to conclude that a table showing nothing can be used to

substantiate a claim that "no correlation" is discernible (Figure 2).
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There were no correlations between the major species groups (Vermes , Crustacea,

Echinodermata, Mollusca) in terms of biomass and total organics, silt, and

water depth (Table 22) . All species groups were found in sediments with high

and low total organic content. This was in contrast to suggestions elsewhere

that Crustacea are the most sensitive group to petroleum.

TABLE 22.

Relationship Between Biomass of Major Phyla and Total

Hydrocarbons, Sediments (in terms of silt) and Depth

Phyla

Vermes

rriist-ac»a

Total Organics* Silt

F.chinndprmata

Mollusca

As determined by carbon tetrachloride analysis and

infra-red analysis.

Figure 2. Q. E. D. : Where there are no data, there are no correlations (Straughan,

1976).

Nature is admittedly too complex for most of us, and some of us think we

can do better in assessing potential effects of some environmental variables and

pollutant substances by laboratory tests, especially on a suite of standardized

test animals. There has been some confusion about exactly what is determined

by testing tolerances with a small menagerie of almost invulnerable animals adapt-

ed to laboratory conditions and, in any event, not found in the sea. This use of

standardized test animals has not been completely understood by the critics or,

perhaps, adequately explained by the principal advocate of the method, as indi-

cated by the running comments and discussions between European investigators

and the chief keeper of "Tarzwell's Zoo" at a symposium on oil pollution (Hep-

pie, 1971).

Of course, much of our knowledge about the reactions of organisms to

various environmental variables has been derived from the standard procedures

of physiology. Usually these involve testing a single factor while keeping the

other environmental variables constant, and often it has been found that toler-

ances in nature may be different from those in the laboratory, primarily because

of the interaction of several variables. It is not possible, for example, to discuss
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the effects of temperature in marine animals without also considering at least

salinity and oxygen, as demonstrated by Kinne's masterful review of the subject

(Kinne, 1970). Various ways of considering and representing combined effects

are discussed by Alderdice (1972). Obviously, this type of treatment requires

access to a computer, and interpretation of the curious graphs produced suggests

again the need for that most subtle and indispensable of computers, the old-

fashioned naturalist.

With some animals, especially perhaps well-known bivalves, it is possible

to test field conditions in experimental apparatus (Bayne et al, 1977). Insofar

as polluted water is concerned, environmental or field conditions may be simu-

lated in medium-sized experimental tanks and the potential effect of polluted

water may be determined, although the exact effect of a particular component

of the pollution may not be clearly identified (Mclntyre, 1977). Here again,

however, an essential aspect of nature has to be passed over lightly, i.e., the na-

tural spacing and interactions of the organisms extracted from their environment

and placed in the experimental containers. Even under experimental conditions

in the environment, the resuUs are sometimes difficult to interpret or may appear

to lead us in the wrong direction (Arntz, 1977; Dayton, 1973).

The lesson of the blind man and the elephant is that the whole is greater

than its parts and that a complex, most improbable animal like the elephant can-

not be visualized as a summary of its parts. Perhaps the analogy is unfair; even

with 20-20 vision, one cannot see all of the animal, especially what is going on

inside. In this respect, our dilemma is that of the prisoners in the cave who can

see only the shadows on the wall projected from the real world outside. But we,

like Aristotle, cannot live with Plato's Hmitation, and we at least can look out of

the cave and attempt to perceive the whole. "We have better means of information,

however, concerning the things that perish, that is to say, plants and animals, be-

cause we live among them .... Let us now endeavor to describe the causes of

all these things, particular as well as common; and, according to the principles

laid down, we will begin with first things first (Aristotle, Parts of Animals, I.v.)."

Epilogue

Of course I did not think of quoting Aristotle at the necessarily brief pre-

sentation of some of these ideas in that honeymoon resort in the Poconos, but

I did warn the audience that any resemblance between what I said and what I

would write would be to some extent a coincidence.

It is difficult not to be somewhat negative when discussing the need to

know everything in order to manage the envirorunent in which we live (even or

especially, to our own benefit), and when asked how would I go about the neces-

sary studies if I were God, I could not resist the retort that I was being given six

days for the job. When one looks at some of our fellow creatures, especially the

elephant, one does wonder whether God (or Nature) is always practical. In any

event I do not.have a direct, personal line of communication with Higher Author-

ity on these matters, arid tH'e best I could recommend was that we do as much as



1040

possible as often as possible within our means and limitations. We should develop

a simplified regime of measuring and sampling that would permit us to span at

least a significant period of time with respect to the natural systems involved.

This, of course, means that we must have more than six days, and it is we who

must give ourselves that time. We hope for information that will enable us to

make reasonably intelligent guesses about how to manage and protect our brief

tenure on "this dark terrestrial ball." At best we will always have to accept un-

certainty and inadequacy in both knowledge and environmental management,

and to rely on subjective judgment, which in this context we prefer to think of

as the experience and wisdom of the "old fashioned naturalist." The problem is

cogently put in a retort to one of the innumerable critics whose remarks rise

to the surface in the appendix to the draft of an environmental impact report:

"The day that we have a 'thorough understanding of the population and com-

munity dynamics of . . . plankton . . . nekton and benthos,' as the reviewer sug-

gests, is the day that all the speculations associated with environmental impact

assessment will cease, and all marine ecologists can retire."

Retire from preparing impact assessments, indeed, but not from contempla-

tion of the living world, preferably near some sunlit, shallow lagoon where they

can see the bottom through the clear water and observe what is going on.
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POINT REYES gIRD OBSERVATORY

Seabird Occurrence in Central California

TVo to four censuses have been conducted monthly along tran-
sects from the Golden Gate Bridge to the Farallon Islands, a distance
of 42 km. Since 1971 about 150 censuses have completed. Boat trans-
port has been supplied by the Oceanic Society. Census effort has
been standardized by counting only birds that occur within 300 m
and mammals within 800 m of one side of the boat, and by using only
trained observers. Within any given year about 30 species of sea-
birds and 10 mammals have been seen.

These data would be useful to short term environmental assess-
ment projects that include low frequency effort (like that of BLM)
because they provide information on variability, both seasonal and
annual, in the occurrence of marine birds and mammals off central
and northern California. Such variation in numbers can be enormous
from one year to another . These data also provide the means to re-
late beached bird census data to the size of source populations of-f-

shore in that all beaches 30 km to the morth and south of the tran-
sect have been censused since 1974. By integrating information from
the two projects, the value of the beached bird census as a tool to
assess oil spill impacts can be greatly enhanced. The transect data
are in need of computer entry /edit/analysis programs. Two projects,
abstracted here, have been in progress since 1971. Both are comple-
mentary and analysis of their data would be invaluable to understand-
ing the impact of oil development to seabirds in California waters.

Seabird Mortality Study

Beaches are walked monthly and the dead birds present are iden-
tified and tallied. The cause of death is noted, if apparent (e.g.
oiling). In 1971^8 beaches were censused and since then the cover-
age has expanded. From 1977 to the present dead birds on about 40
beaches have been censused regularly. Coverage is concentrated from
Monterey County to Sonoma County but all 15 California coastal coun-
ties are represented.

The data reveal annual and seasonal patterns in seabird mortal-
ity. In the event of catastrophes, natural(e.g. food supply) or un-
natural (oil spills), they provide a standard against which the mag-
nitude of the mortality can be compared. The data also monitor the
impact of oil pollution; currently 10-20% of all dead birds found
are oiled. Prevalence of oiling is much higher south of Point Con-
ception, where the coast is much more heavily settled and industrial-
ized. The project is much in need of a computer analysis to allow
continual updating of the data base.
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July 27, 1979

National Marine Fisheries Service

Southwest Fisheries Center

Tiburon Laboratory

PHYSIOLOGICAL ECOLOGY PROGRAiM

Our research generally addresses estuarine areas with emphasis on estuarine

and anadromous species. Problems in the estuary resulting from man-induced

changes will be emphasized; e.g., water releases, diversions, and chronic

pollution effects on fisheries resources. Areas currently being studied

are underlined. Laboratory- field coordinated studies.

A. Resource Environmental Analysis - Estuarine

1. Selected Factors Affecting Production (Survival and Growth)

of Striped Bass Eggs and Larvae. NI-!FS, SWFC, TDP SNC-060-79-

RF-A-1.

a. Inherent Factors - e.g., genotypic and phenotypic

variability.

b. Natural Environmental Factors - Abiotic and biotic.

c. Man-induced Changes in Environmental Factors

Water Releases)
j^^^ p^^,^^

Diversions )

Inshore habitat alteration: dredging, riprap, docks, etc.

Pollutants - Marine Sanctuaries 202. FY 79.

>

Petroleum
Pesticides
Heavy metals
Pollutant Interactions

2. Other Fish and Shellfish as research needed.

B. Resource Environmental Analysis - Estuarine long-term chronic

pollutant effects.

1. Studies of accumulation of pollutants through different adult

and larval food chains : FY 80 Increase TDP S.VC-103-80-EI-A-1.

2. Effects of pollutants on spatvning fishes and invertebrates .

Ff 80 Increase TDP SV,'C-103-S0-EI-A-1.

3 . Genetic and/or physiological adaptation of organisms to low-

level chronic pollution. FY SO Increase TDP SWC-103-80-EI-A-1,
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Cooperative University Research:

Researcher

Dr. Rick Sitts

Roger Meyerhoff

Typ e of Research

Pesticide Toxicity

Benzene Toxicity;
M.S. Thesis

Af f il iat ion

University of California,
Davis

University of California,
Davis

Gary Grossman Gobiid Behavior;
Ph.D. Thesis

University of California,
Davis

Dr . Joseph Cfech

Nina Hirsch

Benzene Effects,
Cardio-Vascular
Physiology

Dr. Howard Bern Endocrine Physiology

Benzene Toxicity;
M.S. Thesis

University of California,
Davis

University of California,
Berkeley

University of Pacific

Pepsi Nunes Benzene Toxicity;
M.S. Thesis

University of Pacific

Ross Smart Benzene Toxicity;
M.S. Thesis

San Francisco State
University
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0C3 Project workshop, Santa Rosa May 51 1978. Comments pre-

pared for COAAST. J. W. Hedgpeth

The primary purpose of the meeting was to acquaint^^county

plannin,? office with prospects and problems of offshore oil

drilling activity along Sonoma County coast.

The meeting was well organized, informative, 6nd "productive*

in ntrilcing contrast to the meetings held on estuarine and

marine sanctuaries. The Coastal a^d NoUth ^ebtral Regional

Commission staff associated with these somewhat unprofitable

and time consuming procedures should attend a few of these

se^^sions and learn from them.

About a dozen persons attended the meeting (only governmental

agencies are on the mailing list, since, oddly enough, the pro-

ceedings are financed by a grant from the U S Civil Service

Comminaion). Individuals, however, were welcome and soveral
_

"interestGd citizens" were prooent. It was not, however, intended

to be an occasion for position statements by governmental organi-

zations or environmental groups.

Most of the essential information is provided in the packet of

materials. These were briefly explained, except for an almost

two hour non stop presentaticm by Al Reynolds of Santa Barbara

county. What he said about the actual problems in an area sfith

established oil industry and a history of spills and episodes

was all interesting and to the point but it was nearly overkill.

In an area such as Sonoma county with only a meagre history of

oil drilling, etc., problems can only be anticipated by various
hypothetical situations or "scenarios" (one of those repulsively
fashionable words now going around). These various scenarios,

did not, however, consider the mat!;er of how to take care of

oil spills in specific situations and I called attention to the

recommendations made in Nova Scotia after the Chedabucto Bay

spill in 1970. Apparently no one had heard oythis document
(pertinent pixgea herewith) although I believe I had taken up

this matter of recognizing critical beaches in the EnuDefenae
Fund critique of the Alaska Pipeline EIR. (ofevat»«o)

However, we were informed that before oil productioriAthere

must be provided on shore at appropriate places facilities
involvini? an area for tho storage of booms, etc., sheds for
equipment etc. tp take care of oil sjirLllsJresulting from oil

biow out3, pipeline breaks and tanker apills. At this time
such measures are effeci;ive only near shore a; when wind is less
than eight knots. It was pointed out that Bodega is the only
site meeting these conditions on the Sonoaa coast (i.e., for
the cleanup stand by, not the wind, whioh is seldom vight knots
or less I)
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The sedimentary bnnin off Marin and Sonoma coasts involved
in our connidorations is the Pt Reyes or Bodega Basin, from
about Salt Point south to perhnps Bolinas. Some wells have
bf^en drilled in this area and they show traces of oil, but
nothinp; exciting. It may be thrdt they have not hit the right
spot. The U S Geological Survey estimates a 60?i chance of
"finding nothing."

Thus, while there may be oil, it doesn't sound- like a very
good prospect in view of the rough seas, limited available
shore locations for necessary, facilities and the anticipated
resistance to pipelines to B^nioia.

negative nominations, to be made by local governments, ore Justified
"if there does not seem to be a development and transportation
altornative for moving oil from an offshore area consistenft
with Coastal Act policies," or if the tract is adjacent. a ^^
sanctuajy.

In thin context the Marine Life Refu||e on Bodega Head, ootablished
for study and observation^ purposes in connection with the Univer-
sity of California's Bodega Marine Laboratory, and the tidlal
flat study area on the harbor shore, Justify the most positively
emphasized negative nomination. It is not only the matter of
protecting the flora and fauna, but "the research invested in it.
A single small oil spill could wipe out years of research.

i'he State of California has also dooignated the Salt Point Park
as an underwater park for subtidal life.

Tn fact almost all of the Sonoma coast is either parks of various
kinds, or esthetic regions incompatible with oil activity, and
the estimatijd low yield (if any) from the Uodega basin suggests*
that the County I'lanning Office be encouraged to consider
negative nomination for its shoreline. If Sea Ranch does not
want people on its shore, they certainly do not want oil.
Furthermore, the offshore rigs will have to be lighted at night.

Fven after the granting of a lease, it would be ton years before
any operation or production could begin. A more real and present
danger is from tanker grounding or spills near shore. The
gentleman from Santa Barbara expressed worry about a tanker
disaster there because there are no tugs, fire boats or helicopters
at Santa Barbara, to take care of the tanker if possible.
We may be more fortunate than Santa Barbara because heavy tugs
are only a few hoM3 away in San Francisco Baj, but on the whole
this shore lies vulnerable to tanker mishap,

§
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"Bibliography for planners."

Among tho items listed is no 18., a multivolurae
"oummary of knowledge of the Central and Northern
California Coastal Zone and Offshore Areas."

I do not rooommend any agency using taxpayers .money spend ^120,00
(the stated price) for this.

I h ve e:)anined the biological part of this and its a hopelessly
inadequate mishmash, citing student course reports back to
1932, a populor article in Pacific DiscoverjTand referr^ research
papers as of equal value. It is stated that the compilers
"have not located the results" promised in the popular article,
yet they cite, a few linos down, some of the actual papers embodying
these results. Obviously they had no clear idea of what they were
doine.

It appeasbp that the compiler visited Bodega and Dillon Beach and
spent a half hour or so with the student reports and a few references
scattered on a table, and went on his way.

If the rest of the report is of this caliber, it should be fed
to th^ shreddvrs. *

.'!
:

I . J. W. H.

A sample of this effort followst

3. I Bodega Bay

' The Ujtlversity of California at Berkeley operates the Bodega Bay

Marine Laboratory, which has provided greatly to our knowledge of benthic

invertebrates of Bodega Bay and the surrounding areas (Bodega Head, Dillon

Beach). Much of this information eonoists of unpublished studies in Zoolo93r

1-29
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(Meehcm, 1966; Murray, 1957; Baber, 1956). Most importamtly, however,
"Light's Manual" (Smith & Carlton, 1975) now in its third addition, was
revised at the Bodega Bay Marine Laboratory and contains a good account of the
invertebrates of the area as well as the central California coast south to the

Monterey Peninsula.

The studies of Baber (1956) on subtidal faiina of the harbor and

Murray's (1957) analysis of the macrofauna of two mud flats relate to infor-
mation of the invertebrate fauna of Bodega Bay. (Additional incidental studies
of benthic invertebrates occurring in the bay include Bock and Johnson [1967]

and Pettichord, in press.) The distribution of fauna due to tidal action and
exposure on the roc)cy coast of Bodega Head was described in an unpublished report
by Hedrick (1966) . Helfman (1968) collected chitons from both intertidal and
subtidal regions to describe epizoic parasites. Armstrong (1965) studied
Macoma nasuta, M. secta, Prothaca staminea (Venerupos) , Saxidomus nuttalli

,

Mya arenaria, and Tresus nuttalli , in field experiments at Drakes Estero, and
Bodega Bay. These studies looked at burrowing limitations in pelecypods euid

along with the finding that clams tend to be more buoyant than the medium in

which they live, he found that clams living in beds subject to surf action are
able to regain normal posture if placed in abnormal positions.

4. Bodega Head

The headland known as Bodega Head is subject to frequent study
by the students of the Bodega Bay Marine Laboratory. As such, much of the work
is unpublished. Barnes (1966) described the invertebrate distribution and
population of Bodega Head (unpublished) . The following year a final report
entitled "A Marine Ecological Survey of the Bodega Head Region" was published
(Hand, 1967). This report, while primarily concerned with algae, contains
information on settling of invertebrates on nylon strips at Horseshoe Cove
and Outlet Cove. Raeder (1932a) described the invertebrate fauna of Horseshoe
Bend (see also Bock and Johnson, 1967).

5. Tomales Bay and Tomales Point

Available knowledge of the l>enthic communities of the Tomales
Bay and Tomales Point region is difficult to locate and assess. Alexander
(1961/ P- 21) wrote concerning the information on Tomales Bay: "Meanwhile,
the scientific wealth of the area might be compared to a fine library that has
been completely jumbled and unclassified, with books and periodicals scattered
helter-skelter on the floor and no record whatsoever of where anything might
be foiond .

"

In the mid-sixties a governmental program entitled Research
Participation for Teacher Training Project was conducted for several summers
at Pacific Marine Station. "The Tomales Bay data obtained by the RPTTP pro- ,

gram were modest in scope, however, they comprise some of the only collections
of ecological data available" (Alexander, 1961). We have not located these
results in the literature, however, Alexander stated these data were sent to
the University of Chicago to be summarized and published.

An ecological survey of an intertidal flat at Tomales Bay,
California was described in an unpublished study by Pitelka and Paulson (1942)

and "A Checklist of Marine Invertebrates of the Tomales Bay Region" was pub-

lished in the research reports of the Pacific Marine Station of the University
of the Pacific by Johnson and Juskevice (1965). R. G. Johnson (1959 and 1967)

studied the vertical distribution of macroscopic invertebrates at two sites in
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Table 1-6

SPECIES LIST FROM STATIONS OFF OF BODEGA BAY (continued)

Station Location: Bodega Bay BB-III-1 BB-III-2 BB-II-1 BB-II-2

Sample 1 2 1 2 2 (only) 1 2

MOLLUSCA

Amptiineura cf. chaetoderma ~ ^

Axionopsida sericata ~ ^^

Cadulus sp. 1-4
Compsonyax subdlaphana ^

2 2

Cuspidaria glacialis 1 -

Cylincha attonsa 10

Cylincha sp. 5 5 - 1

Dentallim cf. D. Berzyi 8

Dentalxum pretiosum 5

Dentallum sp. - 2 8

Epitonium sp. - 1

Epitonlum tijjctum 1

Haliella sp. 6

Hiatella arctica - 1

Macoma cf. M. yoldiformis 2

Mitiella sp. (Juv.) - 1

Mohnia sp. 1

Mgsella sp.
'

- 33

HassiLrius inscnlptus 1

Nassarius sp. - 10

Hucula sp. -2
Huculana minlata - 1

PauTTllxxcina tsnuisculpta 5

Tsllina bodegensis - 3 > 1

Telllna button! 1 -

Turbornlla sp. 9 3-
Vitrinella sp. 1 -

Yoldla ensifera 1 - 3 -



1056

Tomales Bay. The two stations were White Gulch, a northward facing tidal flat

with a slooe of 1.8 to 3.5° and Lawsons Flat, a southward facing tidal flat

having a slope of 1°. The fauna of both stations were similar. The most

common animal was a phoronid, Phoronopsis harmeri. The most dominant poly-

chaetes were Axiothella zu'oTocincta , Notomastus tenuis, Lumbrinereis zonata,

and Boccardia proboscidea. Transenella tantilla, Macoma nasuta and Tresus

nattalli were the most common pelecypods. Samples were taken with a Van

Veen Grab and core samplers. The study concludes that the infauna does not

react to tidal fluctuations in water level by appreciable vertical movements

in the areas studied, and that there is no evidence of variation of depth of

infauna with elevation in the range from to 1 m above sea level. Most

species of infauna and about 80% of the individuals occur in the upper 15 cm

of sediment. Shulenberger (1970) found Gennna geima to occur in large numbers

in the uppermost sediments on the tidal flat of the delta of Walker Creek in

Tomales Bay. Genrnia gemma was able to survive catastrophic burial in up to

230 mm of sand and 57 Wn of silt.

Berg (1971) found that the oyster (Crassostrea) does not

produce successive generations in Tomales Bay because of the failure of the

larvae to survive and set. Possible causes of larval mortality are thought to

be excessive turbidity, lack of proper food, and blooms of dinoflagelates.

Incidental studies of the Tomales region include: Watling (1970

and 1972), Leonard (1969), Maurer (1567), Narchi (1963) and Berg (1969).

6. Dillon Beach

Benthic invertebrates of the Dillon Beach area have been fre-

quently studied by students of the Pacific Marine Station. Descriptive studies

of the area include: A preliminary survey of animals of this sandy beach

(Rodgers, 1941) and a comparative study of :ihe fauna of large and small sandy

beaches in the region (Brown, 1967). A quantitative distribution of the

cuir,aceans (Gladfelter, 1975) described five new species. E. K. Smith (1962)

studied C-^cumaria curata at the Shell Beach and Sled road areas and found phenc-

ty^ic color variations bef-een the two areas. Three t%-?es of habitats were

fo'^id: on the leeward side of insular rocks, in mussel beds, a.nd on zne '^naersiae

of rocks toward the lower unit of the mid-littoral zone. The most significant

factor affecting Tihe coastal distribution of this species is its brooding habit,

ether studies include Hedgepeth (1951), Jepps (1936), Chitwood (1960), Hope

(1967) , Narchi (1968)

.

7. Point Reves

We found the literature on benthic invertebrates of the Point

Reyes area to consist of a species list of common seashore animals found at

Point Reyes (Tiemey et al, 1972).

D. Point Reyes to Pigeon Point

1. Bolinas Area

The College of Marin maintains a small marine laboratory at

Bolinas lagoon near Mill Valley, California. Most of Tihe information located

was in the form of unpublished reports. These included Gustafson and Molina's

(1968) Ecological Study of Bolinas Lagoon, Fisler's (1956) study of the in-

vertebrate fauna of the salicornia marshes and an interstitial zonation study

by Matlock (1958)

.



1057

industrial and domestic pollutants. Filice's studies are based on samples

from 460 stations along the south margin of the waterway between Point San

Pablo and Antioch Bridge. McCauley et al (1976) and Nichols (1973) have

commented on the conclusions drawn from Filice's work, especially with compar-

ability to more recent works.

The most extensive study of the benthos of San Francisco

Bay was conducted by the Sanitaury Engineering Research Leiboratory (SERL) of

the University of California at Berkeley. The SERL study covered most of the

bay from the Dumbarton Bridge to the Antioch Bridge with sampling every two

months from 1958 to 1964. The findings were reported in four annual reports

and eight final reports to CSWPCB (Pearson et al, 1970). Nichols (1973)

states, "This study provides the most data on San Francisco Bay invertebrates.

Because of difficulties in methodology (both in sampling and species identi-

fications) , however, specimen counts and biovolume data must be considered

qualitative and used with great caution in compauring with data of subsequent

benthic surveys." (See also Brinkhiirst and Simmons, 1968.)

In 1970 the State Water Resources Control Board took four

replicate ponar grab samples from 3-14 stations in each of six areas in the

bay. The six areas were dispersion zones in close proximity to waste out-

falls (Powers and Robertson, 1967)

.

In other studies relating to the bay in general: Miller

(1922, 1923) reported on shell variations in the borer Teredo navalis, Hanna

amd Church (1927) on Foraminifera, Bush (1937) on a ciliate in pholads. The

marine annelids of the Albatross collection were studied by the late Olga

Hartman (1954) and Barnard (1950) discussed occurrence of an amphipod from

San Francisco Bay. Steinberg and Jones (1960) and Steinberg (1963a, b, and

c) provided information on opisthobranch molluscs, while Brinkhurst and

Simmons (1968) have described some of the aquatic oligochaetes of the bay.

Many other important studies of the natural history of the fauna of San

Francisco Bay are listed in the bibliography.

Shore life of the San Francisco Bay Region and the coast

of Northern California were described by Hedgpeth (1962) . Some biological
and ecological aspects of San Francisco Bay are presented by Harvey (1966)

and several agency reports by the USACOE (1975b)

.

b. Studies of the San Francisco Bay Bar and Ship Channel

Yancey and Wilde (1970) describe some of the invertebrate
communities on the central California shelf near San Francisco. These data
are reportedly based on dried specimens collected by Moore (1965) amd the

study seems unworthy of further consideration due to non-quantitative methods.
Yet it appears to have been the basis of the species lists used by Brown and
Caldwell (1971) to assess ecological conditions on the Bay adjacent to the

city of San Francisco (Nichols, 1973). Recently, dredging studies of the

Bay Bar and Ship Channel have been cairried on as paurt of environmental assess-
ment. Wakeman (1975, unpublished) looked at disposal operations on marine
benthos in the region of the bay bar. The impacts of dredging on the open
ocean (disposal) and the ship channel are reported by the USACOE (1974a and
1974d)

V
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c. North Central and Bay Studies

Storrs et aX (1965) reported on a comprehensive study of

the North Central and Lower San Framcisco Bay areas. However, the most de-

tailed local studies of the Central Bay area are the now classic studies of

Jones in 1954. The study was designed as a baseline for an outfall operation
and occupied 65 stations (California Department of Public Health, 1954) . In a

later and better )cnown study of sampling variation (Jones, 1961b) , 30 samples
were collected at four stations at a six-week interval over slightly more
tham a year.

Aplin (1967) reported on the benthic invertebrates

collected with a small orange peel grab between Richmond and a location
south of the Dumbarton Bridge. According to the review by Nichols
(1973) , the study identified, counted and measured, and provided data on

seasonal jibundance of the dominant species. It further stresses the value of

benthic invertebrates as a resource, but meUces no comparison with previous
studies.

d. South Central Bay Region

Information on the relative abundance and sediment prefer-
ence of the most common species between Rincon Point and Point Avisadero was
provided in a study by Dederian (1966) . This study suggested that the water-
front had the highest numbers of species and biovolume in the estuary.

Pintler (1958) described single samples from 24 stations

in the bay south of the Dumbarton bridge with the intent of determining the

effects of sewage effluent on fish and benthos. A paucity of animals in

Coyote Creek above Gray Goose Slough was reported (Brown and Caldwell
Engineers, 1954), and Vassallo (1969b, 1971) took intertidal samples on the

mudflats in the region just north of the San Mateo Bridge. Additional in-
formation on the benthic invertebrate communities of the South bay region is

contained in the Draft EIS on maintenance dredging (USACOE, 1972) and the

Final Composite Environmental Statement (USACOE, 1975c)

.

e. San Pablo Bay, Suisun Bay, "eind Delta Areas

In 1953 Smith followed the distribution of Neanthes lighti

in the Salinas River. Filice (1954a) did an ecological survey of the Castro
Creek area in San Pciblo Bay, and Ganssle (1966) described the decapods of San
Pablo and Suisun Bays as part of the Ecological studies, Sacramento-San Joaquin
Estuary, compiled by D. W. Kelly (1966). The fish and wildlife resovirces of
San Francisco Bay emd Delta were described in a report by California Fish and
Game (1968). In addition, reviews of existing data on benthic invertebrates
in the bay were made (Kaiser Engineers, 1968). Kaiser (1969) reported on
diversity at 20 stations sampled with an orange peel grab. The effects of
dredging and spoil disposal in this region were presented in a special report
by U. S. Fish and Wildlife Service (1970) . Armstrong et al (1970) discussed a

relationship between the waste constituent, toxicity and a measure (diversity)
of the structure of a portion of the ecological community , for stations in

the Bay Delta area. Pearson et al (1971) provided a summary, conclusions and
recomniendations of a comprehensive study of San Francisco Bay. Newcomb and
Mason (1972) , produced an environmental inventory of the North San Framcisco
Bay-Stockton Ship channel area and the north San Francisco Bay to Suisun Bay
area. The Corps of Engineers has studied the effects of dredging on benthic
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invertebrates in the North San Francisco Bay, Suisun Bay, Petaluma River,

Sonoma and Msurin Counties (WaLkeman et al, 1974; USACOE, 1974c and 1975a).

The most recent compilation of knowledge on benthic in-

vertebrates is perhaps the final Composite Environmental Statement of Mainte-
nance Dredging for the San Francisco Bay Region (U. S. Army Corps of Engineers,
1975a) . This statement provides a great amount of summarized and unsummarized
information on studies conducted on benthic communities from the perspective
of possible effects of dredging and spoiling. The chapter entitled "Biological
Characteristics of San Francisco Bay Environs" (Sections 2.185-2.219) includes
a discussion of the estuarine ecosystem including maps depicting the Tidal
Flat Areas (Figure 1-3 ) which had been prepared by the San Francisco Bay
Conservation and Development Commission (1966); a summary discussion of the
Bay's clam, mussel, oyster and crab resources; and the charting of the major
clam beds previously reported by California Fish and Game (1968) (Fig\are 1-4).

A section on "Historical Abundance of Marshlands [of]

San Framcisco Bay" depicts the changes in marshlands from 1850 to 1975. It
provides little data on the benthic invertebrates beyond recognizing their
importance as food for wild fowl. ' Section 2.244e covers the subtidal benthic
habitat (below mllw) and appears to be a summary of benthic invertebrate
studies conducted by the Sanitary Engineering Research Laboratory (SERL)
(see Storrs et al, 1966)

.

The work of SERL concentrates on the Suisun, San Pablo,
Central Bay, and Delta regions. Other benthic invertebrate studies conducted
for the USACOE are the works of Stamford Research Institute and concentrate on
the portions of the bay west amd south of Caurquinez Strait. There appear
to be some discrepancies on the findings of these two studies. The final
statement does not list and compare the distribution patterns of the indi-
vidual species of subtidal bottom invertebrates for each region but does
summa rize aind discuss selected project areas and disposal sites in the bay
based on the SERL and SRI studies (USACOE, 1975) . Although the report itself
does not provide specific details, it does point out some of the discrepancies,
and refers those readers desiring more information to the SERL reports (8

volumes) , the USFWS special report (1970) , amd the previously mentioned
reports by Aplin (1967) , Kelley (1966) and Appendix "D" of the Dredge Disposal
Study (USACOE, 1975d).

Restricted to dredging and disposal concerns , the USACOE
(1975) report does not mention any previous or "ongoing" benthic inverte-
brate studies.

The conclusion of this report states, "Despite the taxonomic
difficulties, the general qualitative conclusions of these two studies, as
well as others such as to the more common subtidal bottom species, general
locations, differences between the four sub-bays, and generalized concepts
of benthic animal interrelationships are probably valid" (USACOE, 1975f,
paragraph 2.246).

The Composite Environmental Statement has been criticized
by the scientific and environmentalist community. Some of this criticism is
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School of

Oceanography

Oregon
, .State .^
University Corvallis, Oregon 97331 (sosj 754-3504

September 21, 1978

Dr. Joel W. Hedgpeth
5660 Montecito Avenue
Santa Rosa, CA 95404

Dear Joel:

Thanks for your note on the BLM review for Winzler and Kelly. Your comments

are absolutely correct and I well know the Bodega and Tomales sections are

very incomplete and weak. I tried to make it clear in the text that there

was a bunch of stuff I knew existed but didn't get in time for the deadline.

The melange was required by BLM.

I'm sure you know how difficult it is to be a biological consultant to an

engineering firm.

Working for Winzler and Kelly of Eureka was a nightmare beyond belief, to

the point of having the president, John Winzler, send his personal envoy

to Corvallis to arbitrate some of our disputes in my office. I support

your recommendation to the Planning Commission!

Just as incredible were the BLM "scientists," especially Mr. Jay Bason whr

complained (among other things) about the fact that the California coral

reefs were not mapped!

What I didn't understand was your comment on how the few paragraphs on

Bodega and Tomales could be doing "great harm," especially when the text

implies there was a lot of information we weren't able to locate or assess.

Seems as if you or the Planning Commission might use it as a positive aid

rather than looking at the harm.

Anyway, it was nice to hear from you and know you are still watching things.

Fond regards.

Qn^^M^-^-^:^
Danil R. Hancock

DRH:jn

Oregon Stale University is an Aflirmative Action/Equal Opportunity Employer
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1 Mentaclto Av*nu«, Sanio toto, Colifofnio 95404 • Tslsphon* 707-S39-1367

ENVKONMCNMl ANO (0irO(l41 4NAtrSIS

30 August 1979

House Select Conadttee on the Outer Continental Shelf,
Hearing at Pt Reyes, California.

Gentlemen:

Inasmuch as the stated purpose of your hearings of August 29 and 30 la "to
determine lAether local input is being considered by the Department of the
Interior," it is unfortunate that there is no scheduled testimony on the part
of mariculture and scientific interests. Ihe University of California main-
tains a oultimillion dollar research establishment on Bodega Head, involving
extensive experimental viork on the culture of marine organians as part of its
Sea Ck-ant Prograa. Bod^ja Head lies within the danger zone of oil exploration
and drilling activity as designated on the BLM due west of Bodega Head. Tet
this has been overlooked in t he preparation of a witness list for this hearing.
Nevertheless I believe the committee will in time be advised of the University's
concern in this matter*

It is stated in the agenda that "Uie federally owned Point R^es National Sea-
shore is protected for a 15-mile radius by the 1978 DCS Act Amendments." The
general map publicly distrubuted by the BIM showing the tracts involved in
the OCS 53 lease proceedings has the first scale in nautical miles, the second
in kilometers and the last scale in statute miles. It appears from this map
that 15 mile nautifal mile radius <Don Tomales Point would include several
of the tracts off Bodega Head. This is too close in any event for t he safety
of the investment in money and research time at Bodega Head, for any consequential
oil spill or blowout 11 miles or so west of Bodega Head would reach the shore
and also be accumulated in Bodega Harbor and Tomales Bay. Oil spills in these
small bays could last there for years and seriously damage the environment.

There are a number of recurring natural phenomena that elearly Indicate the
trajectory of near shore currents along the Marin and Sonoma county coast.
Almost every spring masses of the blue Jellyfish like orjjaniaas, which lives
out in mid ocean, draft ashore with the wind and pile up on the beach in
windrows. This tells us that floating objects even in mid ocean frequently
reach the shore. The mineral coiqx>sition of the sandy beaches, especially
in Tomales Bay and the great 14 ndJ.es beach north of Point Reyes indicates that
much of this sand originates in the Russian River drainage.

We have three current regimes on this coast. In late spring and summer the
UpwelUng Season, driven by strong winds from the northwest, produces a strong
near shore flow southward with colder subsurface water coming up at the shore
from several hundred feet. Release of oil in this environment at this time would
flow southward toward San Francisco and Monterey, and would endanger fishery
px-oductivlty that depends on the upwelling water.

The second period, referred to as the Oceanic Season is characterized by southward
flowing currentd, but with eddies and some northeard currents near shore. At his

tine drifting material may be moved into Tomales Bay or circle around in some
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of the eddies for a >ihile before reaching shore.

In winter we have the Davidson Current season, of predominantly northward

flpwing water near shore, but again with near shore eddies. Daring this

sei^son drift bottles and larval stages of many invertdjrates are a»ved

northward, often within a few weeks. Bottle released off Bodega Head have

been recovered &n the Oregon Coast, for example.

In all these systems, lAich of course vary in force and persistence from

year to year depending on storms, etc., there is some southward component.

See the attached diagrams, based in part on Satellite and U-2 photographs.

What they tell us is that any considerable oil spill at least as far

north as Point Arena, can contaminate the Bodega Marine Laboratory, Tomales

Bay and the Pt Reyes National Seashore at least 8 months ofl the. Any event

like the current one off Tucatan wou,d affect the entire California coast

or "drift north to Oregon, certainly if it is within a dozen miles of the

shore, probably under string onshore wind conditions, much father out.

Bearing in mjnfl the seismically active nature of this coast, one can ask if the

anticipated yields from the leases are worbh the very considerable riak.

Very truly yours.

Joel W, Hedgpeth

Attachments:

3 charts of current season from Douglas M, PiriLe and Michael J. Murphy,

1975. Cali^fmia Coastal Processes Study -Aircraft SRT
Project X-098. NASA, Houston.

Section of BLH chart of CCS 53 tracts.
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Figure 1-9. Generalized Northern California surface currents for

the Upwelling Season.

VI-l-20
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Figure 1-5. Generalized Northern California surface currents for

the Oceanic Season.
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Figure 1-7. Generalized Northern California surface currents for

the Davidson Season.
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[Committee note: The text of this document was placed in the

files.]

BIBLIOGRAPHY OF MARINE RESEARCH OF TOMALES

AND BODEGA BAYS, CALIFORNIA

FORT ROSS

RUSSIAN RIVER

DILLON BEACH

TOMALES BAY

PT. REYES

Jean F. Munroe

With an Addenda by

Jean F. Munroe &
James A. Blake

Pacific Marine Station

University of the Pacific

Research Report Number 13

1975

Mr. Hughes. Thank you, Dr. Herz.

Mr. Nelson Wolfe of Save Our Shores.
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STATEMENT OF NELSON WOLFE
Mr. Wolfe. Thank you, Mr. Chairman. I am Nelson Wolfe, repre-

senting the Save Our Shores organization, from Santa Cruz, Calif.

Save Our Shores is a member organization of the Lease Sale 53
Coalition, which includes SOS, the Sierra Club, Friends of the
Earth, the Oceanic Society, Friends of the Coast, the Natural and
the Resources Defense Council, among others.

Upon notification that this hearing was to be held, other organi-
zations also wished to convey to this committee their concern that
the great coastal environmental resources of coastal and northern
California are not being adequately protected in the Department of
Interior's consideration of offshore oil and gas development.
Some of the additional organizations nationally expressing such

concern are the National Wildlife Federation, the National Audu-
bon Society, the Isaak Walton League, the Sierra Club, Friends of

the Earth, the Oceanic Society, Defenders of Wildlife, and the
National Resources Defense Council. Their combined membership
exceeds 4.5 million members.

I have testimony submitted by a number of the State environ-
mental groups, and I will present them for the committee's staff

record at this time or after my testimony.
The remainder of my testimony will reflect primarily the views

of the Save Our Shores organization, an organization closely affili-

ated and closely concerned with lease sale No. 53.

I would again like to welcome you to central and northern Cali-

fornia, home of one of the most beautiful coastlines in the Nation,
in the world.
A combination of coastal resources including international tour-

ism, commercial fisheries. State and Federal parks, developing
aquaculture industry, marine research and education facilities, and
a unique variety of wildlife habitats, make vital cultural, esthetic
and economic contributions to the local. State and national liveli-

hood. Possession of such great economic and esthetic wealth moves
the conservation community and the people of California as a
whole to be justly concerned that consideration of possible OCS
development off our northern coast be done as thoroughly and
carefully as possible.

Regrettably, the present process does not reflect these concerns.
Those of us confronted with the leasing process are indeed thankful
to this committee for the OCS Lands Act Amendments which offer
clear direction and articulation of much needed procedural justice
and information in regards to protection and development of our
coastal resources.

I would like to focus on three areas: One, on the proposed envi-
ronmental studies program and the process as we have encoun-
tered it within the public participation mandated by the act which
you have legislated, our experience in the process to date in re-

gards to the data and the study needs. And finally, to the connec-
tion of the leasing schedule, as we see it, to a much needed nation-
al energy policy.

Yesterday Mr. William Grant, the Pacific OCS office manager for
the Bureau of Land Management, stated under questioning that
only two studies had been unfunded for this region. I am sorry to
say that I find his response to you a bit misleading, in that he cites
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only the studies proposed for 1980-1981 in that statement. He
failed to mention that in his fiscal year budget for 1979, 10 studies
were proposed, 5 of them were funded.

I suggest and will submit, if the BLM does not, a copy of their
fiscal year proposal for 1979. And I hope that the committee staff

and the members of the committee will thoroughly analyze that
document.

It is my sense that the mandated public participation under the
OCS Lands Act is designed to insure public participation as a
means of insuring public access to the decisionmaking process.

Regrettably, our experience in the process to date has only been
the experience of an agency paying lipservice to the idea of public
participation, and not adequately insuring that the sentiments and
the needs of the locales are adequately reflected in the decisions
that are being made.

In January of last year the Bureau of Land Management came to

us and requested our input into the draft environmental impact
study design. It was much to our regret to learn from their envi-

ronmental studies chief at that time that the priority decisions as
to what studies of the 10 studies would be funded had already been
made, that in fact the funding had already been received. So in fact

our needs, our expressed needs and concerns, were not adequately
finding a home in the decisionmaking process, since those decisions
had been made at a prior time.

I would like to now talk specifically about those studies.

One of the studies of the 10 that were not funded was a bird
toxicity study. The OCS leasing memorandum from the Assistant
Secretary to the Secretary states that the Farallon Islands is the
largest seabird rookery in the continental United States south of
Alaska, yet no bird toxicity study was funded. This is of great
concern to us.

The OCS 53 region contains the only sea otter habitat, one of the
only habitats, in the world. Yet no sea otter study was funded. A
major oil spill would potentially decimate and possibly eliminate
the sea otter population.
San Francisco is one of the largest ports on the west coast, and

coastal transport traffic is increasing. A major shipping accident
involving petrochemicals could be catastrophic for an area of such
biological and environmental sensitivity. Yet no shipping and navi-
gational hazard study was funded.
Given the lack of data on active offshore fault zones, particularly

off San Mateo and San Francisco Counties, there is not adequate
time to determine potential seismic hazards to OCS development in

this area.

Dr. Gary Greene yesterday, under questioning from Congressman
Burton, admitted that USGS would not have the time to analyze
the data after it was collected in the present EIS process.

Little is known of migration routes and potential impacts of OCS
development on marine mammals. It is now nearly September and
a bird and mammal study has still not been awarded. Six months
or less for its completion does not accord adequate time for impact
assessment on mammal populations and dynamics. There is not
even a single season in which to study a species, which would be in
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my estimation the bottom line for a necessary assessment of poten-
tial impact on the population.
Next on the studies program, given the frontier nature of this

area and the lack of natural seepage therein, more time is needed
to assess impacts of chronic low-level oil presence on the ecosystem.
Data gaps in this area have not yet been filled. Increasing scientific

evidence suggests this to be a major problem. Furthermore, in

much of the DOI's analysis, chronic low-level spillage is not dealt
with as are potential for oil spills. Such spillage should become a
decisionmaking factor and regulatory consideration in the leasing
process in all sales with respect to overall timing as well as devel-

opment.
OCS Lands Act, section 20, No. 3, mandates that such studies be

undertaken, and we have repeatedly expressed our concern that
such a study be undertaken for our region, particularly in light of
the fact that there is little or no natural seepage in the 53 area as
there is in the Santa Barbara, in the lease sale 48 area, and the
existing Santa Barbara Channel OCS area.

Finally, I would like to talk a little bit about the leasing schedule
and its relationship to a national energy policy.

We are seriously concerned with the OCS program and its lack of
connection to an integrated national energy policy. We are being
asked to compromise the severe environmental risks of our incredi-

bly beautiful and resourceful coastline without an adequate and
comprehensive national energy plan.

In certain areas like our own where environmental costs

outweigh the developmental benefits, other appropriate alternative
technological development should be considered in an integrated
fashion. OCS development should not be our only alternative with
respect to the national energy need.
Any consideration of OCS leasing must be seen and evaluated

with respect to an overall national energy policy. No in-house
analysis in the draft schedule is evident in this regard. For in-

stance, the American Petroleum Institute reported in 1974 that
there were 21.5 billion barrels of onshore oil in California, exclud-
ing secondary recovery techniques, and including lease sale 35. I

have the USGS circular here and I can submit it for the record.
Should not this avenue be pursued in a comprehensive planning
manner prior to our thinking of compromising our most environ-
mentally sensitive areas?

Also, I would like to look a little bit at some of the alternatives
that are available to us as a nation, speaking to that as it relates to
the OCS program.
For instance, central and northern Californians have demon-

strated an ability to conserve water up to 50 percent in their
locales in a water conservation program without any local govern-
ment funds being expended.
A study by the Bechtel Corp. in August 1975 indicates that

frontier OCS production costs in capital intensity are between
$10,000 and $25,000 per daily barrel.

In terms of solar energy, an American Institute of Architects
study indicates by 1990 improved design of new buildings and
modification of old ones could save one-third of current total na-
tional energy use.
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The DOW study indicates half of national industrial electric need
met by cogeneration by 1985 saving $20 to $50 billion in invest-

ment, the fuel equivalent of 2 to 3 million barrels of oil per day.

Investments needed to save the equivalent of an extra barrel of

oil per day are often $0 to $3,500.

I have here a draft copy of a Department of Energy study which
has recently been completed and is presently being submitted to

the Department of Energy entitled "The Community Level Envi-

ronmental Impacts of Decentralized Solar Technologies." This

study analyzes the potential contribution of decentralized solar

technology to the national energy budget as evidenced by the Poli-

cy and Review Committee, and it projects that by the year 2000 we
could be exceeding the presently projected goal of 20 percent to a

figure exceeding that of 36 percent. I will submit this document for

the record as well.

Finally, I would like to read a quote from the report of the

energy project at the Harvard Business School, which I think has
something very interesting to say about the OCS leasing program
as it relates to the other potentials for conserving energy in this

country. I think it is dismaying to all of us in this country to see

the present administration, the President of this country and his

advisers, running around as if they were schoolboys getting ready

to submit a paper on the day it is due that should have been
prepared 10 years in advance. It is absolutely a disgrace in this

country.
However, as the Harvard Business School suggests:

If the United States were to make a serious commitment to conservation, it might
well consume 30 to 40 percent less energy than it now does and still enjoy the same
or an even higher standard of living. That saving would not hinge on a major
technological breakthrough, and it would require only modest adjustments in the

way people live. The possible energy savings would be the equivalent of the elimina-

tion of all imported oil and then some.

Mr. Hughes. Mr. Wolfe, the balance of your statement is in the

record. The submissions, without objection, that you want to put in

the record will be received.

Mr. Wolfe. Thank you, Mr. Chairman.
[The information follows:]

Summary of Statement by G. Nelson Wolfe

I. introduction

Welcome to Central and Northern California, home of one of the most beautiful

coastlines in the world. A combination of coastal resources including international

tourism, commercial fisheries, state and federal parks, developing aquaculture in-

dustry, marine research and education facilities, a unique variety of wildlife habi-

tats make vital cultural, aesthetic and economic contributions to the local, state and
national livelihood. Possession of such great economic and aesthetic wealth moves
the conservation community and the people of California as a whole to be justly

concerned that consideration of possible OCS development off our northern coast be

done as thoroughly and carefully as possible. Regrettably the present process does

not reflect these concerns. Those of us confronted with the leasing process are

indeed thankful to this Committee for the OCS Lands Act Amendments which offer

clear direction and articulation of much needed procedural justice and information

in regards to protection and development of our coastal resources.
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II. THE LEASE SALE 53 PROCESS TO DATE

A. Local and state governments as well as public interest groups invested large

amounts of time and money in the preliminary tract selection process. Final tract

selection primarily reflected resource poetential estimates.

B. Studies and Data Needs: The lack of and need for sufficient data has been a

consistent cry in the history of Lease Sale 53. Beginnning in 1976 requests for more
data have come from state and local governments, public interest groups and most

recently from BLM PAC OCS office itself. Given the language of the Lands Act

Amendments section 20 and the Draft Leasing Schedule, the presently funded and

unfunded studies requested for our area are not capable of adequately assessing

potential impacts.

1. Memorandum states that the Farrollon Islands are the largest seabird rookery

in the continental United States, south of Alaska. Yet no bird toxicity study was

funded for the EIS in this region.

2. OCS 53 contains one of the only sea otter habitats in the world, yet no sea otter

study was funded. A major oil spill would decimate and possibly eliminate the sea

otter population.

3. San Francisco is one of the largest ports on the West Coast and coastal

transport traffic is increasing. A major shipping accident involving petrochemicals

could be catastrophic for an area of such biological and environmental sensitivity.

Yet no shipping and navigational hazard study was funded.

4. Given the lack of data on active offshore fault zones, particularly off San Mateo
and San Francisco Counties, there is not adequate time to determine potential

seismic hazards to OCS development in this area.

5. Little is known of migration routes and potential impacts of OCS development

on marine mammals. It is now nearly September and a bird and mammal study has

still not been awarded. Six months or less for its completion does not accord

adequate time for impact assessment on mammal populations and dynamics.

6. Given the frontier nature of this area and the lack of natural seepage herein,

more time is needed to assess impacts of chronic low level oil present on the eco-

system. Data gaps in this area have not yet been filled. Increasing scientific evi-

dence suggests this to be a major problem. Furthermore, in much of the DOI's

analysis, chronic low level spillage is not dealt with as are potential for oil spills.

Such spillage should become a decision-making factor and regulatory consideration

in the leasing process in all sales with respect to overall timing as well as dev^elop-

ment. OCS Lands Act Section 20 No. 3 mandates that such studies be undertaken.

III. OCS LEASING SCHEDULE AND NATIONAL ENERGY POUCY

Finally we are seriously concerned with the OCS program and its lack of connec-

tion to an integrated National Energy Policy. In certain areas like our own where
environmental costs outweigh developmental benefits other appropriate alternative

technological development should be considered. OCS development should not be

our only alternative with respect to the national energy need.

A. Any consideration of OCS Leasing must be seen and evaluated with respect to

an overall national energy policy. No in-house analysis in the draft schedule is

evident in this regard. For instance, the American Petroleum Institute reported in

1974 that there were 21.5 billion barrels of onshore oil in California, excluding

secondary recovery techniques including (Lease Sale 35). Should not this avenue be

pursued prior to further and more environmentally costly OCS development in

California?
1. Central and Northern Californians have demonstrated their abilities to con-

serve as the Monterey County's example testifies.

2. Study by Bechtel Corporation August 1975 indicates Frontier OCS production

costs in capital intensity at between $10,000-$25,000 per barrel per day.

3. Solar Energy:
a. American Institute of Architects Study indicates by 1990 improved design of

new buildings and modification of old ones could save 1/3 of current total national

energy use.

b. DOW study indicates half of national industrial electrical need met by cogener-

ation by 1985 saving 20-50 billion in investment, the fuel equivalent of 2-3 million

barrels of oil per day.

c. Investments needed to save the equivalent of an extra barrel of oil per day are

often zero to $3,500.00

d. DOE-Solar Study: Community Level Environmental Impacts of Decentralized

Solar Technology. (Submitted to Committee staff).
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B. No environmental risks are figured in DOI economic analysis. Potential short

and long-term effects of OCS development on tourism, commercial fisheries, marine
and human populations must be figured as costs in a necessary cost-benefit analysis

of timing and proposed development of OCS. Just as petroleum is a non-renewable

resource, so is a damaged marine eco-system. Overall costs to national and interna-

tional fisheries over a period of years could be of a multi-billion dollar nature.

C. If the national priority to expand domestic production of petroleum must
include a willingness to fully and adequately assess the potential costs and to pay
the price in time and money, the current state of proposed Lease Sale 53 is

absolutely inadequate and incapable of doing this. As a responsible regulatory

agency, the Department of Interior should not proceed with consideration of this

sale until an adequate studies program can be conducted. Until a first environmen-
tal assessment is properly done, consideration of further sales in this area is out of

the question. National energy need should not become a national energy panic

either at public or governmental levels. Short-term benefits must not become trade-

offs for major long-terms environmental costs. The urgency in the proposed leasing

schedule must be tempered with the wisdom of caution and care. In light of existent

data gaps, and the marine systems contributions to many national needs, delays or

deletions in scheduling must not be ruled out. In certain areas where risks outweigh

benefits, such as the southern Aleutian Shelf and Central and Northern California,

it would be wise and prudent to recognize no price tag. Such delay or deletion

should not be seen as losses but as contributions towards the national need to learn

to conserve the energy it realistically possesses, towards development of safe alter-

native technologies with the ingenuity which is a symbol of the American Way.
Save Our Shores is most appreciative of and honored by the opportunity to appear

before this Committee.

Comments by Karen Delaney on the Proposed 5-Year Leasing Schedule

Our comments will refer to the leasing schedule as a whole whenever possible,

but will deal predominantly with the proposed California leases, as we have some
understanding of the issues in the California area. Our major concerns are:

I Size ofproposed sales

We feel that the size of the proposed sales is a crucial factor which has apparently

been overlooked in the proposed schedules. For example. Lease Sale 53 and the

proposed Central and Northern California sale in 1984 each include 5 separate

sedimentary basins which stretch over 700 miles of coastline. A sale area that is so

large, and so diverse in its geology, climate, biota, and resource potential, makes an
adequate assessment of the possible risks and potential benefits of OCS development
impossible. How can a single impact statement even begin to address the environ-

mental, social and economic sensitivities of 700 miles worth of unique and pristine

coastal areas?
We strongly urge the Secretary to rescale the proposed leasing areas to be

comprised of single sedimentary basins wherever possible. This will allow the bene-

fits of any particular development to be weighed directly against the costs to the

surrounding environment.

II Timing of sales

1. General timing of California sales.—We feel that placing all California sales in

category II does not allow adequate time for a careful and thorough assessment of

the impacts of a proposed lease sale. This is particularly true in light of the facts

that the California sales are so large, and baseline environmental studies have not

been completed in California, and will not be completed for some time.

2. Timing of lease sale No. 53.—We are particularly concerned with the timing of

lease sale #53. The OCS Land Act Amendments require the Department to com-
plete Environmental Studies on all leasing areas in order to develop information for

use in decisions regarding OCS leases.

A. Memorandum states that the Farrollon islands are the largest seabird rookery

south of Alaska, yet no bird toxicity study has been funded for this area.

B. OCS 53 area contains one of the only sea otter habitats in the world, yet no sea

otter study has been funded.
C. San Francisco is one of the largest ports on the west coast, yet no shipping and

navigational hazards study has been funded.
D. The coastal areas of San Mateo, Marin and San Francisco counties contain

several extremely active fault zones, yet the seismic studies being conducted by the

USGS will not be completed by the time the sale is scheduled to take place.
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E. Little is known about the effects of OCS development on the many species of

marine mammals which migrate along the California coast, yet a marine mammals
study will not be completed in time to be included in the DEIS for Lease Sale 53.

F. Data gaps concerning the effects of chronic low level leakage of oil into the

marine environment have not been filled to date, and will not be filled by the time

the sale of 53 is scheduled.

For all of these reasons, we feel strongly that Lease Sale 53 should be moved back

in the schedule to allow more time for a completion of all the necessary studies. We
feel that "after the fact" studies are a futile exercise, and an abuse of the intended

purpose of baseline studies as stated in the Lands Act Amendments.

Ill Criterion for preparation of the leasing schedule

In reviewing the Department's decision memorandum on the proposed 5 year

leasing schedule, we find grave inconsistencies between the criterion set out in

Section 18(a)(2) of the OCS Land Act Amendments, and the apparent criterion used

in designing the proposed schedule. We are particularly concerned with the follow-

ing areas:

Section 18(a)(2)—

(B) An equitable sharing of developmental benefits and environmental risks. We
are distressed by the Secretary's statement that environmental risks are seen
"* * * as issues which need to be addressed, whether during pre or post-sale, rather

than possible impediments to comprehensive planning for leasing". We believe that

the mandate to consider environmental risks as a factor in the comprehensive

planning for leasing (i.e. 5 year schedules) is clearly stated in the Land Act Amend-

ments, and cannot be ignored.

(C) The location of leasing regions with respect to, and the relative needs of,

regional and national energy markets.

L There is presently no national energy policy which addresses the issue of a

comprehensive plan for a timed development of our national energy resources.

Without such an energy policy, a rational development of the OCS which outlines

the need for, and potential uses of OCS oil is impossible. Further, the Department's

memorandum shows no evidence of an in-house analysis of the national need for

OCS oil and gas, or of the national market for this oil, as opposed to any other

source of nationally developed oil.

2. The issue of regional markets for high sulfur crude, and regional refinery

capacity is not adequately addressed.

(F) Laws, goals and policies of affected states which have been specifically identi-

fied by the governor's of such states as relevant matters for the Secretary's consider-

ation.

The state and local governments, and the people of California have consistently

made their feelings known to the DOI and BLM in regards to OCS activities in

California, and how they relate to the laws, goals and policies of this state. It seems

to us that the Department has categorically ignored the wishes of the governnients

and people of this state. Unfortunately, we have had to resort to Congressional

Oversight Hearing (August 1979) and mediation sessions under the Coastal Zone

Management Act in order to be heard on OCS related issues.

(G) The relative environmental sensitivity and marine productivity of different

areas of the OCS.
While DOI documents indicate that certain environmental factors were examined

in each potential sale area, there is no comparison of these factors between lease

areas. It is mandated that relative sensitivity of areas be compared, and used in

determining the timing and location of scheduled sales.

(H) Relevant environmental and predictive information for different of the OCS.

While some attention was given to existing environment data, we find no evidence

that any predictive information and analysis was used in designing the proposed

schedules. Predicting the possible impacts of development for various areas is a

crucial part of weighing the relative sensitivities of different leasing areas.

We thank the Department for this opportunity to voice our opinions concerning

the proposed leasing schedule, and hope that we can continue to work with the

Department in order to insure that any OCS development activities are allowed

only in those areas where they are proven economically feasible, and environmen-

tally safe.
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The West Falmouth Oil Spill: Hydrocarbons in the Salt Marsh Ecosystem '

(By Kathryn A. Burns, Marine Chemistry Unit, Ministry for Conservation, 7b

Parliament Place, Melbourne, Victoria, Australia 3002 and John M. Teal,^ Biol-

ogy Department, Woods Hole Oceanographic Institution, Woods Hole, Massachu-

setts, U.S.A. 02543)

ABSTRACT

Marsh surface sediments, cores, and organisms were analyzed for hydrocarbons

from one to seven years after the spill in September 1969 of No. 2 fuel oil at West
Falmouth, Massachusetts. All organisms analysed showed contamination initially.

Fundulus were nearly free of oil after one year but Uca remained heavily contami-

nated for at least 4 years. Alkanes disappeared in sediments after about 4 years

while heavy aromatics and naphthenes persisted throughout the study.

INTRODUCTION

The oil barge "Florida" ran aground in Buzzards Bay on the coast of West
Falmouth, Massachusetts (U.S.A.) in September, 1969. An estimated 700,000 liters of

Number 2 fuel oil leaked from the barge and was driven on-shore by heavy winds.

The oil contaminated coastal habitats and subtidal bay areas causing death of many
marine and salt marsh organisms. Windrows of dead organisms accumulated on

beaches and marshes (Sanders, 1973). Blumer et al. (1970) reported up to 95 percent

of the benthic bay animals were dead or dying in heavily oiled areas eight days

after the spill. Long term effects of the oil polluted environment on the recoloniza-

tion of killed areas have been reported in Sanders et al. (1972), Michael et. al. (1975),

and in Krebs and Burns (1977). Heavily oiled areas had not yet fully recolonized

eight years after the original spill.

We report here measurements on the incorporation of petroleum hydrocarbons

into various components of the salt marsh ecosystem resulting from this oil spill.

Marsh surface sediments, mud cores, animals and plants at West Falmouth (Wild

Harbor Marsh) were analyzed one year after the spill and up to seven years later.

Preliminary findings were reported in Burns and Teal (1971), detailed analyses of

aromatic hydrocarbons in Teal et al. (1978). This report contributes information on

the residence time of oil pollution in a New England salt marsh, patterns of

incorporation, dissipation and degradation of oil in the salt marsh ecosystem, and
the uptake and fate of polluting hydrocarbons in animal and plant tissues. It

provides part of the chemical basis for relating hydrocarbons in the environment
with animal physiology and survival described in previous publications (Burns, 197a,

b; Krebs and Burns, 1977).

METHODS

Sample collection

Marsh organisms were collected in the summer of 1970 from a SOm^ area of

intertidal salt marsh in Wild Harbor. The marsh before the spill was covered by
Spartina alterniflora and extended from mid tide to mean high tide level over a

horizontal distance of about 3m. The collection area extended for about lOrn along a

tidal creek. Organisms were washed with tap water, packaged in glass jars with

aluminum foil-lined caps, and frozen at <30°C until analysis. We found no dead

gulls in the West Falmouth area so we killed one immature that fed in the

contaminated marsh and one adult from the Weepecket nesting colony, about 15 km
southwest of West Falmouth in Buzzards Bay. Surface sediments (0-5 cm depth)

were collected with a 4.5 cm diameter stainless steel piston corer. Sediment cores,

taken with a 6.5 cm diameter plexiglass piston corer, were extruded onto solvent

rinsed foil, wrapped and frozen. Water was collected in precleaned glass jugs held

below the water surface. Care was taken to avoid disturbance of underlying sedi-

ments. All sampling jars and utensils were rinsed with redistilled solvents before

use. Control samples were collected at Sippewissett Marsh which opens onto Buz-

zards Bay 6 1/2 km south of the Wild Harbor Marsh and which was unaffected by the

spill.

Hydrocarbon analysis

Marsh organisms were thawed, rinsed with ethanol to remove surface contamina-

tion, shells (if present) removed, wet tissue weighed, cut into small pieces or ground

' Contribution No. 4084 from the Woods Hole Oceanographic Institution. Funds were provided

by grants from the Victoria Foundation, Bureau of Commercial Fisheries Fish and Wildlife

Grant No. 14-17-007-1128(0), and N.S.F. Orant No. OA-40987.
^ Reprint requests to be sent to Teal.
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with precombusted anhydrous NajSOi, and placed in pre-extracted cellulose thim-

bles in a Soxhlet apparatus. Tissue samples were analyzed for gulls and eels; whole

animals with guts discarded for Fundulus and Uca; entire animals for the remain-

der. Stomach and gut removed. Mud cores were partially defrosted, cut to 5 cm
lengths, outside layers (which had come in contact with the corer) removed, and cut

into small pieces. Samples were extracted 48 hours with methanol. For comparison

with other workers some cores were subsequently extracted with 50/50 methanol/

benzene mixture. Subsequent procedures were partitioning into pentane, rotary

evaporation, copper column for sulfur removal, saponification, and column chroma-

tography. Procedures are detailed in Farrington et al. (1976) and Burns and Smith

(1977). Percent recovery of spiked samples measured by total area was 78 to 80% for

fuel oil. Blanks showed no procedural contamination.

Some aromatic fractions (from fiddler crabs and sediments) were analyzed on a

Finnigan 1015C computerized gas chromatograph-mass spectrometer system. We
used the ASTM (1967) method for middle distillates to identify mass fragments from

classes of aromatic compounds in the low voltage spectra. The method is not

quantitative but useful for determining the presence in an extract of series of mass

fragments belonging to various classes of hydrocarbons.

Quantification ofpetroleum derived hydrocarbons

Gas chromatographic (GO analyses of uncontaminated marsh sediments and or-

ganisms were used to identify recently biosynthesized (biogenic) hydrocarbons in the

marsh ecosystem. Peaks were identified by coinjection of alkane standards and

quantified with external standards. Biogenics were subtracted from the total hydro-

carbons in the n-dodecane (C-12) to n-triacontane (C-30) boiling range to give a

value of oil hydrocarbons per gram wet weight of sample.

Blumer and Sass (1972) showed that biochemical degradation selectively removed

from marine sediments, first the straight chain alkanes and then the branched

chains relative to the unresolved complex mixture (UCM) of cyclic and aromatic

hydrocarbons characteristic of petroleum contamination. To indicate the relative

degree of degradation between samples, we measured the ration of unbranched to

isoprenoid hydrocarbons by computing the C-17/pristane or C-18/phytane ratio

(whichever had the best resolution in the GC's and least interference from biogen-

ics) and the ratio of phytane to UCM at the same retention index.

RESULTS f

Marsh surface

The spilled fuel oil settled onto the Wild Harbor Marsh in a band a few meters

wide at the lowest tidal elevations next to the creek edges. Behind this, at higher

elevations, was a band of marsh visually untouched by the spill. When we collected

our first samples in 1971, 16 months after the spill, there was an inverse correlation

between the amounts of oil in surface sediments and plant growth. Areas showing

greater than 1 to 2 mg oil/g sediment contained no living higher plants. Initially

killed Spartina marsh, which by 1971 contained fuel oil concentrations less than

this threshold had regrowth of Salicornia europoea from germinating seed. Spartina

regrowth occurred from the edges of killed areas as new roots and rhyzomes spread

from the living plants. Sediments outside the initially oiled area contained less than

30 ppm oil in 1971 but clearly showed traces of fuel oil in the gas chromatograms.

A series of four samples taken within a radius of 1 meter in the heavily oiled area

in December, 1972, contained from 1.1 to 2.2 mg/g oil (1.7 ± 0.4 mg/g). The
vegetation at three of the sites was completely dead. One sample, containing 1.6

mg/g showed limited regrow^th of Salicornia and S. patens the previous summer.
Water samples taken the same day contained 3.0 ng oil/g water at high tide over

the contaminated muds and 1.0 ng/g in water from the adjacent creek.

The composition of surface mud hydrocarbons changed with time (Table 1). Be-

tween 1971 and 1972 there was a gradual decrease in unbranched/isoprenoid ratio

but no change in the phytane/background ratio. There was also an increase in

percent aromatics hydrocarbons in samples. By May, 1973 (31/2 years after the spill)

most of the straight chain compounds were missing and the amounts of branched

chains had decreased. In November, 1973 the GC's showed most of the straight and

branched chain peaks had disappeared leaving the UCM (Fig. 1). Subsequently the

percent of aromatic in the hydrocarbons from surface muds decreased. Gas chroma-

tograms of samples taken as late as 1976 were similar to the November 1973 sample

and still showed the UCM in concentrations which, in heavily oiled areas, obscured

the biogenics. Plant regrowth was accelerated between 1973 and 1975, paralleling

the decrease in aromatic hydrocarbons in surface sediments. Regrowth was very

uneven over the oiled marsh and we did not have enough or sufficiently detailed
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analyses to investigate the patchiness of the recovery. By 1977 only a few dead areas

remained, where sediments contained greater than about 1 mg oil/g mud.

Subsurface sediments

A 1.2 m long sediment core was taken in May, 1971 from the completely dead S.

patens area. There was 4.3 mg oil/g sediment at the surface (Table 2). Oil had
penetrated to at least 70 cm where the series of peaks from plant waxes equaled

those of the fuel oil in intensity. Below this depth plant waxes dominated the

chromatograms. Oil concentration decreased exponentially with depth of sediments.

The unbranched/isoprenoid ratio increased with depth. The small amount of fuel oil

present at 115 cm did ot follow this pattern and appeared relatively degraded.

A similar distribution was seen in 1972, although amounts were lower. In the

1973 and 1975 cores, no oil was detectable below 20 cm.

Plants

The green algae, Enteromorpha clathrata, was one of the most highly contaminat-

ed marsh organisms analyzed (Table 3). The chromatograms showed relatively unde-

graded fuel oil with boiling range identical to the spilled oil. The red algae, Polysi-

phonia fibrillosa, contained two orders of magnitude less oil than the green algae.

From cursory observation the green algae appeared to be far more abundant on the

marsh than the red algae, and may have constituted a significant point of entry of

hydrocarbons into the marsh food chain. Spartina and Salicornia took up about the

same amount of fuel oil per gram tissue. Tese two higher plants and algae provide

the bulk of plant material available to detritus feeders.

Animals

The chromatograms from all Wild Harbor animals collected in 1970 showed
hydrocarbons of the same boiling range as fuel oil. The oil in animal tissues had a

lower unbranched/isoprenoid ratio than that in surface sediments in 1971.

Fiddler crabs showed no significant reduction in the amount of oil in body tissues

over the 4 years of analysis. Composition was similar to hydrocarbons present in

surface muds. Mass spectral data showed that naphthalenes with 4 and 5 carbon
substituents were present in crab tissues 4 years after the oil spill. Other aromatics

were present as indicated by their mass fragments but were not resolved from the

compex mixture. The sum of ion currents of mass fragments common to aromatics

accounted for 80 percent of the total ion current of the 10 percent plus 20 percent

benzene/pentane fraction from Uca tissues.

Fundulus showed great differences in the amount and composition of hydrocar-

bons in body tissues from 1970 to 1974. By 1974, amounts of hydrocarbons in West
Falmouth fish were indistinguishable from controls and most were biogenics. The
small amount of petroleum in Fundulus in 1974 was present only as a small UCM
(Fig. 2).

Herring gulls, Larus argentatus, represented the highest level of the food chain

that we analyzed. Because of the mobility of gulls and their habit of feeding in

places likely to be contaminated by oil (e.g., behind ships and in garbage dumps) we
felt that an uncontaminated gull would be difficult to find. But since individual

gulls have definite feeding areas, those feeding in the West Falmouth area might
show a different pattern of pollution (reflecting the Number 2 fuel oil) than gulls

feeding in other areas. This hypothesis was supported by the observation that the

gulls feeding on animals killed just after the oil spill were all immatures. Imma-
tures would be in an unfavorable social positicn in the regular feeding grounds and
less selective in their food.

The muscle of the Weepecket gull contained few hydrocarbons boiling below
nonadecane (C-19) (Fig. 3). There were three groups of resolved peaks between C-19
to C-25 range were also found in the West Falmouth gull and were presumed to be

of biogenic origin, although we cannot exclude the possibility of a different, more
widespread contamination, such as from halogenated hydrocarbons. The muscle of

the West Falmount gull showed the whole range of fuel oil hydrocarbons plus the

"biogenics." The brain of this animal showed a large high-boiling UCM. An ultravio-

let scan of this extract showed absorption characteristics of single ring aromatics.

Any biogenics present were completely masked by this material.

Discussion

Most of the oil retained in the salt marsh ecosystem after the West Falmouth
spill was sorbed into the anoxic marsh sediments. Concentrations were greatest in

the surface sediments although the fuel oil penetrated to at least 115 cm in 16

months. Within two years there was a spread of oil onto originally unoiled areas.

Amounts were less than 50 ppm and the low ratio of unbranched/isoprenoids was
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characteristic of degraded oil. Presumably this oil had been on the topmost surface
of the nearby oiled marsh and was transported on resuspended particles or dissolved
in water as the tide flooded first the oiled and then the unoiled areas. Water over
the tide flooded first the oiled and then the unoiled areas. Water over even heavily
oiled sediments contained only 10"* (weight basis) the amount of oil in muds.
The 1971 core showed undegraded oil to a depth of 70 cm. The oil at 115 cm in

that core was more degraded and probably reached that depth from the surface
through a channel in the mud. (There was no evidence in the core of an animal
burrow but the possibility cannot be excluded.) The shallower sections showed an
exponential decrease of progressively less degraded oil indicating oil was reaching
depth by a process of diffusion or small scale mixing. The increase in unbranched/
isoprenoid ratio with depth indicated that degradation of the oil ceased once it

passed below the surface. All samples below the surface after 1971 contained only
degraded oil. Since degradation in anoxic environments is extremely slow if it

occurs at all. (Davis, 1968) and salt marsh muds are highly reduced, the originally
undergraded oil in the deeper marsh sediments must have been exchanging with
surface oil. This is also indicated by the decrease in amount of subsurface oil

compared to that in the surface layer after 1971. (Table 2).

Several processes acted simultaneously to disperse oil in the marsh environment
as indicated by distribution patterns and changes in chemical composition of oil in

surface sediments. Our observations are consistent with those of Blumer and Sass
(1972) on Wild Harbor River and Buzzards Bay sediments. Microbial degradation
and solution occurred simultaneously but at rates which gave the following picture.
The first observed changes were the disappearances of the n-alkanes followed by the
branched alkanes. This was seen in the decreasing ratio of unbranched/isoprenoid
and by inspection of the GC's. Next was a decrease in phjdane/background ratio. In
the Wild Harbor Marsh sediments these changes took place in about 4 years with
the n-alkanes completely gone in 3 ¥2 years. During this time, the percent aromatic
content of the oil in the sediments increased. After the n- and branched-alkanes
were gone there was a decrease in the percent of aromatics.
These results are consistent with culture experiments in which microbes isolated

from coastal water and sediments oxidized straight and branched chains first when
grown on crude oils (Atlas and Bartha, 1973). Aromatics are more resistant to
metabolism while the cycloparaffins (naphthenes) are metabolized only very slowly,
if at all. Previous field observations and laboratory experiments indicated the low
molecular weight aromatics are more water soluble than other classes of hydrocar-
bons in oil (Blumer and Sass, 1972: Boylan and Tripp, 1971). Thus, the longest
lasting residue in the marsh consisted of the higher molecular weight aromatics,
naththenoaromatics and naphthenes comprising the UCM in our analyses of sedi-
ment samples.
Our analyses showed the spilled oil was roughly 18 percent n-alkanes, 8%

branched alkanes, including the isoprenoids, and 42 percent aromatics. The remain-
ing 32 percent was presumed to be naphthenes. We estimate on the basis of the
persistance of the UCM that at least 1/3 of the oil sorbed by marsh sediments had a
residence time of over 5 years.

Recolonization of the marsh by burrowing animals speeded the exchange and
dissipation at depth by opening channels for exchange of oil between sediments and
tidal waters. In return, the speeded exchange permited recolonization of dead areas
by more marsh organisms, even though the colonists were killed in the process of
burrowing into the highly polluted muds. This process was reported in Krebs and
Burns (1977) who followed the return of fiddler crab, Uca pugnax, populations up to
1976. They showed a correlation between size and structure of the populations and
amount of oil in sediments. Not all areas had fully recolonized after 7 years, despite
substantial weathering and degradation of the oil.

All organisms analyzed from Wild Harbor Marsh showed the incorporation of fuel
oil hydrocarbons in tissues. We find in these analyses no indication of a food chain
magnification among any of the aquatic march organisms. For example: mussels
feed on detritus derived partly from algae and marsh grasses and had oil levels
intermediate to those two food sources. Eels feed on Fundulus but had average oil

levels in their tissues below those of their food. The only animal we analyzed that
showed more oil than its food was the herring gull which contained twice as much
as mussels. This data supports that obtained from Sargasso Sea organisms which
showed no significant biomagnification of pollutant petroleum hydrocarbons in pe-
lagic marine animals (Burns and Teal, 1973).

Retention of hydrocarbons in animal tissues is a complex function of exposure,
mechanisms of uptake, equilibrium of hydrocarbons between body lipids and
seawater, and internal biochemical processes affecting the uptake, metabolism and
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excretion of hydrocarbons. Our results are consistent with the hypothesis that
animals absorb oil from both water and food, lose it by equilibration with water
passing over respiratory surfaces, excrete it after possible metabolism, and/or store

it in body lipids. For example: Uca probably obtain most of their oil by feeding, but
lose some by discharge over gills. Fiddler crabs eat mud, detritus and algae and so

were exposed to approximately 2 mg oil/g food. Mussels eating detritus and algae
were exposed to somewhere between 10 and a few hundred ppm in their food. The
same would be true of fish. All were exposed to the approximately 2 ppb in

seawater. For mussels and fish, equilibration with hydrocarbons suspended in the
water column would initially be the most important process determining body
burdens since aquatic animals must extract oxygen from about lO^g of water to

oxidize one gram of food (Teal 1977) Gulls obtain oil only from their food since they
have no gills in contact with seawater. Body burdens would be determined by a
balance between intake and excretion. All the animals contained relatively degrad-
ed oil which could have entered their tissues either from the water or from surface

muds.
The herring gull showed evidence of a partitioning within the body where only

selected classes of hydrocarbons (certain aromatics) passed the blood-brain barrier.

These are generally the most toxic fraction of residual petroleum. Selective concen-
tration of high boiling substituted aromatics should have implications on the mecha-
nisms of toxicity of oil in birds.

This initial picture of body burden being determined by uptake patterns and
equilibration with the polluted environment changed for some animals in subse-

quent years. An interesting contrast of the varying ability of marine animals to

adapt to oil pollution through physiological mechanisms is evident from analyses of

Uca and Fundulus. Both absorbed large amounts of oil in 1969-1970. During the
following years they were continuously exposed to the same oil, through more
degraded with time.

Uca showed no significant difference in body burden of hydrocarbons over the
four years. This amount probably represented the maximum concentration they
could accumulate and still survive. Biological studies showed that Uca were very
sensitive to oil in the sediments and suffered severe population reductions, age and
sex structure shifts, juvenile mortality and behavioral disruptions (Krebs and
Burns, 1977). There was no indication that Uca ever developed behavioral or physio-

logical mechanisms for significantly adapting to oil in their environment (Burns,

1976a). Recolonization of the killed marsh weis dependent on immigration of adults

from continguous unoiled areas until dissipation and microbial degradation process-

es reduced sediment oil concentrations to tolerable levels.

By 1974, Fundulus no longer retained large amounts of oil in body tissues. Despite
the potential mobility of fish, studies of Fundulus behavior indicate they are very
territorial and move little from their home creeks (Lotrich, 1974; Wright, 1972;

Butner and Brattstrom, 1960). Yet local populations of these fish appeared much
less sensitive to oil in their environment than crabs. Bio-chemical studies in 1974
showed that Fundulus had developed high levels of hydrocarbon metabolizing en-

zjrmes compared to controls, suggesting they were actively clearing their body
tissues of polluting hydrocarbons (Burns, 1976b).

SUMMARY

Most fuel oil entering the salt marsh ecosystem after the West Falmouth oil spill

was sorbed into the anoxic marsh sediments where it has persisted, and caused long
term effects on the behavior, physiology and populations of marsh organisms. Dissi-

pation processes and microbial degradation changed the sorbed oil with time result-

ing in the disappearance from surface sediments of n- and branched alkanes within
4 years and relative enrichment in aromatics. The most persistent fractions were
the high molecular weight aromatics and naphthenes.

All organisms analyzed in 1970 had oil incorporated into tissues. Animal re-

sponses to the oil and its changes varied from simple uptake without discrimination
against fractions as shown by Uca, uptake and selective concentration of certain

fractions as shown by the herring gull brain, to discrimination against pollutant
hydrocarbons £is shown by Fundulus after the first year. Since Fundulus initially

showed uptake without discrimination but later accumulation of mostly biogenics,

we believe its later response represents selective metablism and excretion of pollut-

ants rather than lack of absorption.
The march is recovering from the spill in that primary productivity and animal

populations are returning to more normal levels as dissipation processes and micro-

bial degradation reduce the oil content of march sediments. Recovery was not
complete after 8 years. Some sediments contained over 1,200 ppm petroleum hydro-
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carbons in 1976. We expect that more persistent components of the oil, the

naphthenes and heavier aromatics, will be present in the ecosystem for many years

to come.
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TABLE 1.—CHANGE IN COMPOSITION OF OIL HYDROCARBONS IN WILD HARBOR MARSH SURFACE

MUDS WITH TIME-NO BIOGENICS VISIBLE

Sample PPM

'

n-alkane phytane Percent

Isoprenold Background aromatics

No. 2 fuel oil 2.7 1.5 42

Surface muds:

January 1971 2,700

July 1972 2,045

July 1972 1,189

May 1973 2,660

November 1973 2,460

September 1975 2,171

July 1976 1,890

1.7
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TABLE 3. OIL CONTENT OF HYDROCARBON EXTRACTS OF ORGANISM TISSUES FROM THE WEST

FALMOUTH (WILD HARBOR) MARSH—Continued

n-alkanes
Organism and date collected hydrocarbons

isprenoid
PPM'

(August, 1973) 183 0.20

"Fundulus heteroclitus" (marsh minnow):

(August, 1970)

(August, 1974)

(September, 1974)

.

(September, 1974)

.

'5
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PREFACE

This document Is a regional plan for the Bureau of Land Management's

(BLM) outer continental shelf (OCS) environmental studies program in

northern California for FY 1979 and 80. For this plan's purposes,

northern California is defined as extending from Point Conception to the

California-Oregon border. Another studies plan has been prepared for

the Southern California OCS, covering the area from Ft. Conception to

the Mexican border. These plans consider environmental and

socioeconomic issues, questions and studies related to federal OCS

marine minerals development. BLM's Pacific Outer Continental Shelf

Office staff prepared this plan with the participation, review, and

comment of state and federal agencies, local governments, the scientific

community and the interested public. This regional plan will be revised

annually and distributed for public, governmental, and scientific review

and comment.

The Regional Studies Plan provides a mechanism for implementing the

Bureau of Land Management's (BLM) study design for Outer Continental

Shelf (OCS) environmental studies, which is embodied in the document

entitled: "Study Design for Resource Management Decisions: OCS Oil and

Gas Development and the Environment." The principal objective of this

studies program is to "...establish information needed for prediction,

assessment, and management of impacts on the human, marine, and coastal

environments of the OCS and nearshore areas which may be affected..."

( Federal Register 43:3893). The program design attempts to link the

information needs of the decisionmaker and the environmental studies

that are to be conducted. The design requires identification of the OCS

management decisions and leads to development of specific studies to aid

in making these decisions. The analytical approach used in this

document examines: The management steps, the technologies they allow,

the ensuing impacts, relevant management questions, and the use of these

considerations in developing individual study designs.

There are many steps in the management of submerged Federal lands for

mineral development. Fourteen of them are described within the study

design in detail, including: tentative scheduling, call for

nominations, tentative tract selection, preparation of draft and final

environmental statements, draft Secretarial Issues Document (SID) and

preliminary notice of sale, final SID, final tract selection, notice of

sale, sale and leases issued, exploration plan and drilling permit

evaluation, transportation management plan evaluation, development and

production plan evaluation, pipeline permit issuance, and lease

termination or expiration. A step may be either a decision itself or

the aggregation of information that leads to a decision. Each step can

potentially be influenced by study results. Thus, in order to be

relevant, studies must serve decisions. Therefore, initiation of the

studies must precede the anticipated decision by the time it will take

to prepare, execute, and incorporate the results of studies. In

addition, attention must be given to providing the studies results in a

format utilizable by decisionmakers.
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In terms of overall studies timing, the nature and magnitude of impacts,

both offshore and onshore, are more accurately predicted once the size

of the OCS oil and gas resources is known. Therefore, evaluation of

proposed exploration and development plans, with concomitant evaluation

of transportation plans, will be an important target for environmental

study activity. In addition to direct input of studies results to

decisionmaking, existing OCS regulations, operating orders, and

procedures provide mechanisms for applying environmental information in

the minerals management process, in the form of stipulations, notices to

lessees, etc. For example, certain information could be used to exclude

tracts from leasing, based on the presence of sensitive biological

communities. At the same time, studies on localized transport of

potential contaminants by currents could indicate a protective

stipulation on rig placement, or a point of discharge that would allow

leasing of the tract while still providing for environmental protection.

Each operational phase of OCS oil and gas development implies a specific

technology or activity that can be a source of pollutants. The generic

relationship between the operational phase and the ensuing potential

impacts is a basis for study design. Successive decisions in a specific

geographic region more narrowly define and limit the types of activities

and technology or equipment that could be employed in subsequent

operations. Subjects for study are consequently more specific and more

detailed as one proceeds in the decisionmaking process.

Basic management questions further define information needs that the

studies must address. At each step of the OCS management process a

variety of resource use conflicts may be encountered. The decision to

proceed with one resource use, such as OCS oil and gas development, in

the presence of other uses of the OCS, will implicitly result in

trade-offs between potentially conflicting activities. The purpose of

pursuing basic management questions concerning major multiple use

conflicts is to make these trade-offs explicit prior to the time the

decision is made.

Several potential multiple use conflicts have been defined. The

specific uses affected by oil and gas development include commercial

fishing, shipping, recreation, social and infrastructure stress, marine

and coastal ecological relationships, air and water quality, and

archaeological and historic resources. Additional elaboration is

provided on a general class of impact producing agents, such as

environmental hazards to OCS technology, which could exacerbate

contaminant discharges for all these use conflicts. Analysis of these

potential use conflicts raises two questions: What is the expected-

change in benefits derived from man's use of the environment due to the

major multiple use conflicts of the leasing proposal? Can any loss be

minimized by mitigating measures?
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Topics for regional studies are determined by going through a series of

logical steps. They are:

(1) Examining the decisions that are likely to be made in a

specific geographic area both in terms of their content and their

timing;

(2) ascertaining which technology the decisions allow either

directly or indirectly;

(3) reviewing the generic impacts associated with the technology;

(4) considering those potential impacts in a resource management

framework by defining appropriate decisionmaker's questions. These

questions are then divided into summary or "mid-level" questions

and then further subdivided into many more technical questions.
* Information needed to answer these technical level questions can

then be more readily identified;

(5) identifying what part, or parts, of the information needed is

not currently available; and,

(6) describing the specific topic to be studied.

Plans must be developed for unique regions defined by physical,

biological and socioeconomic factors. These Regional Studies Plans are

most effective if they are developed for a set of common principles that

result from OCS management steps. Ultimately the public issues and

scientific details unique to an individual region must be developed by

participants from that area. Regardless of the mechanisms used for

issue identification, the advantages of utilizing the question/
information required approach, as described in the study design, to

construct an analytic framework are as follows:

1. The output is truly interdisciplinary. It takes into account

issues raised by marine and social scientists.

2. Each faction can see both the interrelationship of their

discipline to all other disciplines, and how their contribution is

utilized in the decisionmaking process.

3. The proposed framework is flexible in that it is specific

enough to indicate what information is needed for each discipline,
but general enough to accommodate even finer levels of resolution.
For example, one could divide the impact category dealing with oil

spills into those oil spills caused by failures in technology
(e.g., blowouts, pipeline rupture due to metal fatigue, etc.) and

oil spills due to natural hazards.
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As described, the study design will be implemented through regional

plans. The formulation of this Regional Plan is based on three

interrelated considerations:

1. identification of issues through public participation;

2. sorting of these issues by decisions or steps in the OCS

management process ; and

3. solicitation of scientific opinion on procedures for developing

environmental information needed to address these issues.

In conclusion, well conceived studies plans can be fully implemented

only if certain additional planning is done. The BLM has a procurement

planning process which requires that all actions be scheduled and

approved in advance of the beginning of the fiscal year. In doing this

planning, factors such as manpower availability and the status of

ongoing programs in other Federal agencies weigh heavily in the details

of the final implementation scheme. The final step then in the

implementation of regional studies plans is the preparation of a

procurement scheme and the evaluation of manpower needed to carry it

out.
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CHAPTER I. INTRODUCTION

A. Authority . In 1953, The Outer Continental Shelf (OCS) Lands Act (67

Stat. 462) was passed, establishing Federal jurisdiction over the

submerged lands of the continental shelf seaward of state boundaries.

The Act charged the Secretary of the Interior with the responsibility

for the administration of the mineral exploration and development of the

OCS, and empowered him to formulate regulations to meet the provisions

of the law. The Secretary of the Interior designated the Bureau of Land

Management as the administrative agency for leasing submerged Federal

lands, and the Geological Survey for supervising production.

In 1969, the National Environmental Policy Act (NEPA) was implemented.

This Act requires all Federal agencies to use a systematic,

interdisciplinary approach that would ensure the integrated use of the

natural and social sciences in any planning and decisionmaking which may

have a significant impact on the human environment. The BLM's response

to this mandate takes the form of comprehensive Environmental Statements

(ES) based upon information compiled during the phases of the Bureau's

Planning Process.

Except for the Gulf of Mexico and Southern California, the Federal OCS

is an area with relatively little prior marine minerals development.

Generally, detailed environmental information in all the OCS areas is

lacking. It became necessary to establish an Environmental Studies

Program which would actively seek out information gaps, and through a

concerted effort of study, provide an adequate data base upon which to

make sound management decisions. Since its inception in 1974, this

program has evolved into its present concept of providing "Information

needed for prediction, assessment and management of impacts on the

human, marine, and coastal environments of the Outer Continental Shelf

and nearshore areas which may be affected by OCS oil and gas activities

in such area or region..." (43 CFR 3893).

The 1978 amendments to the OCS Lands Act provide the first legislative

mandate for environmental studies in support of offshore minerals

development. Title II, Section 209.20 of this Act requires that each

study must be commenced at least six months prior to the anticipated

sale date, and that the ultimate ambition of the studies program is to

predict impacts on the marine, coastal and environment which may result

from oil spillage or other pollutants introduced by oil and gas

activity. In anticipation of the Amendments' requirements to establish

procedures for studies implementation, early In 1978, the BLM

commissioned an ad hoc advisory committee of distinguished

science-policy representatives to prepare a national study design for

continued nearshore and onshore environmental studies. Their program

plan adopted by the BLM and the Department of the Interior's OCS

Advisory Board on April 29, 1978, mandates the development of studies

based upon the information needs of the OCS minerals management
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guidelines were used to develop the regional plans. A major tenet of

the national document is the recognition that each OCS field office is

uniquely capable of coordinating with federal, state, and local agencies

and local scientific communities in order to identify regional issues

related to OCS minerals development.

B. GOALS

BLM's OCS environmental studies goals as defined in Federal

Register 43:3893 (January, 1978) and in the national studies design are:

"...to establish information needed for prediction, assessment, and

management of impacts on the human, marine, and coastal

environments of the Outer Continental Shelf and the nearshore area

which may be affected by oil and gas activities in such area or

region."

The studies are designed to:

1. "provide information on the status of the environment upon which

the prediction of the impacts of Outer Continental Shelf oil and

gas development for leasing decisionmaking may be based,

2. provide information on the ways and extent that Outer Continental

Shelf development can potentially impact the human, marine,

biological, and coastal areas,

3. ensure that information already available or being collected under

the program is in a form that can be used in the decisionmaking

process associated with a specific leasing action or with the

longer term Outer Continental Shelf minerals management

responsibilities, and

4. provide a basis for future monitoring of Outer Continental Shelf

operations."

In addition, this regional plan's goals are to:

1. Inform the public about the status and future scheduling of BLM's

OCS leasing and studies activities in northern California for FY

1979 and 80.

2. Provide a framework for developing studies from critical northern

California issues and concerns related to federal OCS leasing and

development activities.

3. Identify regional issues and associated decisionmakers' questions

related to federal OCS leasing and development decisions for

northern California in FY 1979 and 80.
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A. Involve the public; local, state, and federal agencies; the

scientific community and industry in identifying issues for

northern California and in reviewing and commenting on issues,

questions, and studies developed for northern California for FY

1979 and 80.

5. Describe a procedure for annual review and update of this regional

plan based on continuing public and scientific comments.

6. Identify BLM studies products and results available for northern
California and how they can be obtained.

7. Justify BLM's budget to Congress for studies in northern California

for FY 1979 and in subsequent years on an annual basis in

successive plans.

To place BLM's studies program in context, it is important to

realize that the results of environmental assessment and study

activities are only one set of facts or information involved in

decisionmaking at each step in the OCS management process. For example,

decisions are made with the best available environmental information

balanced against other issues such as national energy requirements and

political concerns. The main purpose of the studies program is to

ensure that the environmental information is the best appropriate

information available at the time for each management decision step.

C. Approach . For this regional plan, individual studies are generated

as a result of a three-step process.

1. Identify Regional Issues

First, the plan identifies regional issues and sub-issues which

relate to OCS minerals development for northern California. The

fourteen major decisionmaking steps for OCS minerals development, from

issuance of the tentative sale schedule through lease expiration or

termination, are fully described in Appendix A of this plan. BLM's

studies program recognizes two general categories of issues that are

common to more than one region and relate to fundamental information

gaps recurrent in several decisions.

Examples of such transcending concerns include the effects of oil on

aquatic ecosystems, modeling of social and environmental impacts, and

oil production in new environments. These nationally-relevant issues

will be designed and administered by the BLM's Branch of Environmental

Studies in the Washington Office, with the assistance of all field

offices and any necessary outside consultation.

The second broad category addresses local or regional issues. These

issues are continually identified and coordinated by each OCS field

office with the participation of affected state and municipal
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governments, regional representatives of other F.ederal agencies, the

local scientific communities, and the public. This latter category
includes all issues and related sub-issues germane to a specific region,

and may be subject to frequent revision. Issues, by definition,
fluctuate with changes in public opinion, political exigencies,
acquisition of data, and State or Federal legislation. Sub-issues are

those categories within a major decision-level issue which address
specific disciplines or areas which relate to interim questions or

information needs. Thus, a sub-issue identified a component discipline
of a broad issue or one which may apply to a localized area.

This plan recognizes nine specific concerns for the northern California
region: air quality, special biological areas and habitats including
threatened and endangered species habitats, marine birds and mammals,

commercial and sports fishing, recreation and aesthetics, shipping and

navigation conflicts, archaeological and cultural resources,
infrastructure and social conflicts, and geologic hazards. These

concerns are discussed further in Chapter III.

2. Translate Issues into Decisionmaker's Questions and Analyze

Significance of Questions

Once issues are identified, the second step of the process is to

analyze each issue or sub-issue in terms of its significance as a

decisionmaker's question. Each concern is reviewed through a matrix of

questions in five categories, as follows: Type of Conflict; Cause;

Importance to Decision at Hand; Information Base/Existing Conditions;

Utility of Information. The result of the review is a ranking of the

concerns in order of priority. When assessed in this manner, each issue

identified in Step 1 reveals its objective significance, which in turn

establishes its relative merit for further investigation by the studies

program.

As the National Study Design makes clear, there is a continuum of three

levels of information needs related to the decisionmaker hierarchy. At

the top level is a requirement of policjmiakers to recognize those issues

which could affect goals, policies, or programmatic schedules. At the

other extreme are those highly-technical or scientific questions of

impact. Between the two lie issues and questions relating to mid-level

management or the local application of higher policies. There is no

defineable break between levels. In general, however, the levels are

related to policy development, policy implementation, and information

collection.

3. Identify Study Topics

The significant issues and questions developed in the first two

steps must be addressed in terms of scientific and technical

feasibility. In some instances, information necessary to address an
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issue may already exist, but may be in the wrong format, or may need to

be summarized or interpreted. Where information does not exist to

address an issue, a study program may be proposed. Because of the

direct applicability of each study effort, each study topic may be

evaluated in terms of scientific merit and the required timeframe for

information needs. This eliminates from active consideration any "basic"

research without specific application, or any applied research or

development which would obviously require multi-year commitments of time

and funding.

After preliminary review of proposed study topics by BLM scientists in

the OCS field offices and in Washington, each office is responsible for

ensuring sound technical review by leading scientists in the region

concerned. Pertinent study topics are circulated to other federal

science agencies (U.S. Geological Survey, Fish and Wildlife Service,

National Park Service, Environmental Protection Agency, National Oceanic

and Atmospheric Administration, etc.) for critical evaluations. The

Pacific OCS Office also actively solicits individual reviews by

university, state, and industry scientists.

This sequence of detailed reviews will insure that all study concepts

merit formal submission. The Bureau's annual research appropriation may

then be developed, based upon an existing and planned need.

D. Study Program Procurement .

While the Bureau of Land Management encourages all resource

agencies at the state and federal levels to use the Regional Studies

Plans in identifying their own study programs, all funds administered by

the BLM in this program are allocated through a rigorous justification

sequence. In general, there are two avenues by which a study program

may be contracted: in response to a Request of Proposals issued under

the guidelines of the Federal and Interior Procurement Regulations; and

in response to an Unsolicited Proposal submitted by a qualified

applicant. While a more complete discussion of the procurement process

may be found in the National Plan, it may be useful to summarize the

steps here.

1. Nearly all the Bureau's environmental studies will be procured

as a result of the Request of Proposals (RFP). After a Statement

of Work (definition of research objectives, methods, and schedule)

is developed, a RFP is issued by the Branch of Contract Operations

in Washington inviting technical proposals. Submission require-

ments are detailed in each RFP. All proposals are reviewed in

accordance to a list of evaluation criteria published in the RFP by

a select panel of BLM and other federal scientists. The best

qualified proposal is awarded the contract-.
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2. The RFP process notwithstanding, the Bureau also encourages any

qualified individual or organization to submit Unsolicited

Proposals for consideration on technical and programmatic merits.

In order for such a proposal to be acceptable, it must be of

outstanding scientific quality and must further demonstrate that

the offeror is uniquely qualified to conduct the study. Naturally,

it must address one or more specific needs of the Bureau's OCS

decisionmaking process. All unsolicited proposals should be sent

to the Branch of Contract Operations in Washington.

CHAPTER II. STATUS AND FUTURE SCHEDULING

A. Past Resource Development . Although the Submerged Lands Act and OCS

Lands Act opened the federally-administered Outer Continental Shelf

(OCS) to leasing and development in 1953, the first federal oil and gas

lease sale off California was not held until 1963. This sale leased a

total of 57 tracts in five offshore basins off central and northern

California: Eel River, Point Arena, Bodega and Santa Cruz, Outer Santa

Cruz, and Santa Maria basins (see Figure 1 and Table 1). These leases

were subsequently abandoned after some 20 exploratory wells failed to

substantiate any commercial production potential.

Very little is known about these petroliferous basins off the northern

California coast. Generally, they are extensions of onshore sedimentary

basins, but the strata offshore appear to be thin with poor potential.

However, fractured reservoir development possibilities make the area

have more potential. There are no recorded offshore seeps in the area.

A recent nationwide ranking of industry Interest in offshore areas

compiled by the Interior Department rated northern California as eleven

out of eighteen potential interest areas ( Oil and Gas Journal , Aug. 22,

1977).

The State of California has no offshore development in northern

California within the state three-mile limit. The State maintains

offshore oil and gas sanctuaries off San Juis Obispo, Monterey and Santa

Cruz counties (P.R.C. 6871.2(e)) (See Figure 2).

B. Future Leasing and Development Activities

1. Leasing Activities in FY 1979 and 80 . In August, 1977, the

Secretary of the Interior issued a proposed OCS planning schedule

(Figure 3) which schedules OCS Sale No. 53 in northern California for

Feburary, 1981. This scheduling decision step and subsequent decision

points in the leasing and development process are described in detail in

Appendix A. BLM issued a call for nominations for proposed Sale 53 in

November, 1977. This second step in the leasing process for this sale

requested comments and positive or negative nominations from industry,

governmental agencies, and the general public, for leasing 2,036

prospective blocks totalling 4,347,302 hectares (10,742,183 acres)
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Washington

Date of Sale: 10/1/6A

No. Tracts Leased: 27

Active Leases:

Oregon

Date of Sale: 10/1/64

No. Tracts Leased: 74

Active Leases:

Cent. & No. Calif.

Date of Sale: 5/14/63

No. Tracts Leased: 57

Active Leases :

^

Figure 1.
A summary of historical leasing off the states of Washington, Oregon,
and California, north of Point Conception.



1098

Table 1 . Federal PCS Leasing History off Northern California

CENTRAL & NORTHERN CALIFORNIA Date of Sale: 5/14/63

17
5

27

2

4

Redding Rock Areatracts 9-27 nmi. off Crescent City
" 3-9 nmi. NW of Point Arena
" 3-21 nmi. off Bodega Head - Point Reyes Area

(Russian River to Bolinas Bay)
" 6-11 nmi. one (1) 11 nmi. off Pescadero Pt. &

one (1) 6 nmi. off Ano Nuevo Pt.
" 4 nmi. off Point Buchon
" 9-15 nmi. off Pismo Beach Area (Pt . San Luis -

southern San Luis Obispo County Line)

57 total tracts
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FIG. 2. CALIFORNIA OIL AND GAS SANCTUARIES IN SORTHEBN

CALIFORNIA
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offshore central and northern California. At the same time the Manager,

Pacific OCS office, asked for resource reports on available

environmental information from federal and state agencies. The

nominations and comments were received on June 4, 1978.

The next decision point on the leasing schedule was on October, 10, 1978

when the Secretary of the Interior made an announcement of tentative

tract selection for proposed Sale 53. The tentative tract selection was

based on the call for nominations responses, available socioeconomic and

environmental information presented to the Pacific OCS Manager by staff

briefings, information in the resource reports, major resource use

conflicts, coordination with State and local governments, and areas of

special interest to BLM or USGS based on preliminary oil and gas

resource estimates. The BLM Pacific OCS Office Manager and the U.S.

Geological Survey (USGS) field office in Los Angeles recommended a tract

list to BLM and USGS in Washington. The mutual tract list agreed upon

by BLM and USGS in Washington was then submitted to the Secretary of the

Interior through the Director, BLM, for the final decision. Figure A

shows the tentative tracts selected for proposed OCS Sale No. 53. There

are 243 tracts comprising 532,588 hectares (1.3 million acres).

The tentative tract selection decision starts the environmental impact

statement process, initiates proposed development scenario preparation

and commences work on socioeconomic and oil spill trajectory models used

in the environmental impact statements. Tract selection also provides

the public and governmental agencies with a preliminary tract list for

the proposed sale.

The next major steps in the leasing process for proposed Sale 53 are in

1980 with the release of the Draft Environmental Statement in September.

Since northern California is considered a frontier area for federal OCS

leasing, even though leasing did occur in 1963, the Secretary of the

Interior extended the normal timeframe between tract selection and

publication of the environmental statements to allow more time for

detailed environmental assessment. There will be 1 1/2 years between

tract selection and the draft environmental statement and 2 years

between tract selection and the final environmental statement for Sale

53. These are considerably longer time intervals than normal between

leasing steps (See Figure 5).

The environmental statements are not in themselves decision points,

although the statements do contain much of the information upon which

the Secretarial Issue Document (SID) is based. The SID is the basic

document for the Secretary's decision on final tract selection for any

OCS lease sale. An important section of the environmental statements

for the SID and the final tract selection decision for the sale Is the

section that discusses various options to mitigate potential adverse

environmental impacts from the proposed OCS development. These options

Include' lease stipulations which have to be agreed upon by BLM, USGS,

and the U.S. Fish and Wildlife Service (FWS) and the National Park

Service (NPS) before they are recommended to the Secretary of the

Interior.
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FIG. 5 . STEPS IN THE DECISION-MAKING PROCESS

TENTATIVE
SCHEDULE

CALL FOR
NOMINATIONS

I
TENTATIVE TRACT

SELECTION

i
PREPARATION OF

ES

i
DRAFT SID 6t PRELIMINARY NOTICE OF

SALE

FINAL SID

FINAL TRACT
SELECTION

i
NOTICE OF SALE

i
SALE - LEASES ISSUED

I
EXPLORATION PLAN EVAL. &
DRILLING PERMIT .APPROVAL

i
TRANSPORTATION MGMT.

PLAN APPROVAL

i
DEVELOPMENT & PRODUCTION

PLAN EVALUATION & APPROVAL

i
PIPELINE PERMIT

ISSUANCE

iTEILEASE TERMINATION
OR EXPIRATION

Average Times
Between Steps

14 . 2 months

5 . 6 months

5 . 2 months

7.4 months

I . 3 months

1 . 3 months

2 . 7 months
(developed
areas)

8 . 7 months
(frontier
_ areas)

9 . 2 months
(developed
areas only)
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They also include proposed alternatives to the tentative tract selection

which have been developed during the detailed environmental assessment

through the environmental statement process. For example, certain

tracts or areas could be proposed to be withdrawn from this sale to

protect critical resource areas. Finally, the options could include

recommendations for adding or modifying existing OCS Operating Orders.

These options are developed further and expanded in the SID and are

coupled with additional socioeconomic, political, and resource

information.

According to the OCS planning schedule, the preliminary Notice of Sale

for proposed Lease Sale No. 53 is scheduled for November, 1980. The SID

will be prepared by BLM field and Washington offices between the Final

Environmental Statement release in September, 1980 and before the

proposed sale notice. After a 60-day public review and comment period,

following the proposed Notice of Sale, the final Notice of Sale will be

issued in January, 1981 with the lease sale scheduled for February,

1981.

In summary, the major federal OCS leasing steps in FY 1979 and 80 for

proposed Sale 53 are the Draft and Final Environmental Statements. The

Draft SID and the Preliminary Sale Notice occur at the end of 1980 with

the Final SID, Final Tract Selection, Final Sale Notice, and the lease

sale itself taking place in the first few months of 1981. All these

leasing decision points should be considered primary targets for studies

information in the planning process for FY 1979 and 80.

2. Potential Development Activities for FY 1981 and Beyond . Obviously,

the decision to hold an OCS lease sale creates subsequent management

decisions such as Exploration Plan approval, Production Plan approval,

and Transportation Management Plan approval including pipeline permits

(refer to Appendix A and Figure 5 for a general discussion of these

major decision points and their timing.) Therefore, this studies plan

for FY 1979 and 80 should also consider information needs for the major

issues and impacts related to these subsequent potential development

decisions. However, at this time, these information needs will be

secondary to the information needs required for the pre-leasing

decisions discussed above. The following discussion gives a brief

overview of the major activities associated with subsequent management

decision points.

a. Exploration Plan Evaluation and Drilling Permit Approval . Prior to

an OCS lease sale in a general area, oil companies conduct geophysical

surveys and geological sampling designed to determine the structure,

age, and hydrocarbon potential of the area. Shallow cores, bottom

sampling, deep stratigraphic test borings, and information gained by

experience in other areas help interpret and define the remote sensing

data. The USGS Area Oil and Gas Supervisor in Los Angeles issues

permits for these preliminary activities. Exploratory drilling during

this preliminary exploratory phase is for geologic information only.

The wells are purposely located low on the geologic structure as defined

by geophysical data, to minimize the penetration of horizons containing

hydrocarbons in commerical quantities.
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After the BLM Issues a lease to successful bidders, the oil companies
must submit an Exploration Plan to the USGS for each leased tract before
any exploratory drilling can occur. The Exploration Plan must address
any requirements imposed by lease stipulations. The USGS Oil and Gas

Supervisor in Los Angeles would approve the Exploration Plan and may
grant a permit after review and comment by BLM, FWS, and NPS. The Army
Corps of Engineers (COE) administers permits for rig placement and the
Environmental Protection Agency (EPA) approves the permits for rig
discharges into the ocean. This process can take between four and
fifteen months for a frontier area such as northern California, with the
average time being about nine months. For OCS lease Sale No. 35 in

southern California, some exploration permits were granted within six
months of the sale date.

The lessee must submit an Exploration Plan for each tract within five
years of signing the lease, or the rights to that tract are forfeited.
Exploratory drilling can continue on a tract for any time period,
although exploratory drilling on any one tract for longer than five

years would be unusual.

Exploratory drilling for a single well generally varies from as little
as 30 days to as long as 150 days depending on the nature of the strata
to be penetrated, the maximum depth of the well, and the problems
encountered during the operation. Exploratory wells are usually drilled
from semisubmersible platforms, jackup rigs, or, in deeper water,
dynamically-positioned drillships. Generally, the lessees drill a

single well in one site, complete tests for commercial production
potential, and either abandon the well or cap it and leave it for future
production. The drilling rig then moves to a new drilling site. If

there are strong indications of petroleum hydrocarbons, the lessee might
drill additional wells to delineate the reservoir's size and character.
Depending on the number of exploratory wells drilled in a particular
field, exploratory rigs might be drilling in a particular reservoir for
up to 18 months.

b. Transportation Management Plan Approval . A new Department of
Interior policy being developed could call for preparation and approval
of a Transportation Management Plan for each OCS lease area. The

purpose of the Transportation Management Plan will be to coordinate and

implement effective planning for the orderly and timely development of

OCS hydrocarbon resources along with environmental protection of OCS and

coastal resources and uses.

The plan would consider analysis and recommendations for pipeline
corridors and alternatives; identification of appropriate areas for tJie

location of onshore facilities; alternative surface vessel trans-
portation (coordinated with appropriate regulatory agencies); plans for
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monitoring construction and operations and follow-up studies that may be

required; and stipulations and use requirements applicable to

rights-of-way. The working group preparing this plan will have

participation from BLM, USGS, the State of California, other Federal

agencies with jurisdictional or regulatory responsibilities for OCS

operations, industry, local regulatory groups, and public interest

groups.

c. Development and Production Plan Evaluation and Approval . If an area

appears to have economically significant oil and gas quantities, the

lessees prepare development and production plans for each tract and

submit the plans to the USGS Oil and Gas Supervisor in Los Angeles for

approval. The plans include a technical discussion of production

platform design, drilling methodologies, geologic and engineering

details, production schedules, transportation plans, and environmental

safeguards. Under Secretarial Order 2974 the USGS must obtain review

and comment on these plans from BLM, FWS, and NPS. The complete process

can take from 2 to 26 months after Exploration Plan approval, with an

average of about 9 months for already developed areas. For a frontier

area such as northern California, the development and production plan

approval would most likely not take place until at least 3 to 4 years

after the lease sale, or sometime in 1984 or 1985. For OCS Sale No. 35

in southern California held in December, 1975, the first Development

Plan approval for the sale area is targeted for the spring of 1979, or

about 3 1/2 years after the lease sale date.

Usually, production platform construction does not begin until

sufficient data are available from an oil field to estimate reserves.

The actual design and construction of a platform averages about two

years from the order date to the delivery date. The minimum delivery

time can be as short as one year, but it is usually 3 to 4 years after a

sale before a production platform is placed on a tract. After a

production platform is set, additional wells are drilled to further

delineate the reservoir. The number of wells drilled from a platform

and the time necessary to drill the wells depend in part on the

structure location and the reservoir size and depth. Each platform has

the capacity to drill and operate as many as 50 or more wells, including

both production wells and a variety of service wells which increase the

field's productivity. Generally, each well takes from 30 to 60 days to

complete.

Oil and gas transportation to shore-based facilities is accomplished by

pipelines, tankering, barging, or a mix of any of these three options.

Economics, the oil and gas field's size and location, environmental

safeguards, and compatabillty with the California Coastal Act are the

primary considerations for transportation planning. As discussed in the

previous section, this planning effort could be a joint Federal, State,

industry and public responsibility in the future.
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In most cases for nearshore tracts, transport to shore Is by pipeline.
In certain areas, BLM might place stipulations on specific leases
requiring all pipelines to be burled, when technically and economically
feasible, to prevent hazards to other OCS uses. Pipeline routes are
determined by many factors such as water depth, sediment stability and
location of other geological hazards, location of petroleum reservoirs,
location of onshore facilities, existence of other pipeline corridors
and other OCS and coastal environmental considerations. From the time
the lessee submits a pipeline permit request to the time the pipeline is
completed and in place is generally 2 to 5 years. Frequently, actual
production on a specific tract is delayed until enough reservoirs in the
area are developed to make it profitable to bring a pipeline ashore.
Therefore, production on a limited scale generally does not begin until
about 4 to 7 years after the lease sale date, and peak production for a
lease area does not occur until 6 to 10 years after the sale date.

For some lease tracts, tankering or barging is the preferred trans-
portation mode. In some cases, mixed oil and formation waste can be
piped ashore, processed at an onshore separation facility, and then
shipped or barged to refineries in the Los Angeles or San Francisco area
for further processing. Some oil could be initially processed offshore
at the production platform or at a floating separation facility and then
tankered or barged onshore to pipelines or directly to refining
facilities. Rather than coming directly into port, tankers can be
offloaded at offshore marine terminals such as the multiple buoy systems
at Avila Beach in Estero Bay or off El Segundo in the Los Angeles area.
Tanker and barge traffic in a given area is regulated by the U.S. Coast
Guard which is responsible for navigation safety and establishing the
traffic separation lanes for safe vessel movement. Since an oversupply
of tankers and barges is available for oil transportation, they would be
ready to transport production as soon as production begins, or as early
as 3 to 5 years after a lease sale.

C. Past and Current BLM Studies Activities in Northern California

1. Literature Survey . BLM recognizes that a considerable amount of
study and research on the OCS and coastal environments has been
conducted and will continue to be conducted by others. BLM places a
very high priority on the synthesis and use of information already
obtained. The studies program will continue to search out and evaluate
pertinent information conducted by others that can be applied to the
leasing decision process. The goal of this approach is to make the best
use of the base of knowledge already collected and to avoid duplicating
on-going research efforts.

To help obtain the best available information for northern California,
BLM contracted with Winlzer and Kelley, Inc. of Eureka, California to

prepare a Summary of Knowledge of the Central and Northern California
Coastal and Offshore Areas . The summary evaluated information from
published and unpublished literature, on-going research projects, and
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planned research, and identified data gaps In need of further study.

This contract was awarded in September, 1976 and the final document was

completed in August, 1977. Their 8,000 page final report is available
through the National Technical Information Service (NTIS).

2. Open Meetings . BLM sponsored an open meeting for developing
recommendations for studies related to OCS oil and gas development in

northern California at San Francisco State University on October 20-22,

1976. This meeting produced a series of Recommendations for Baseline

Research in Central and Northern California Relative to Offshore

Development . The BLM Pacific OCS Office has a limited number of copies

of this document available upon request.

3. Preparation of Preliminary Draft Marine Environmental Studies Plan .

Subsequent to the San Francisco Open Meeting, the Pacific OCS Office

mailed out over 70 letters to State and Federal agencies, marine

research laboratories, academic institutions, and public interest groups

throughout central and northern California to obtain information about

ongoing research and to establish a contact at each organization for

coordination efforts. In addition, the Pacific OCS Office staff held

seven local meetings in December, 1976 along the central and northern

California coast to further acquaint the participants with BLM's studies

program and to discuss the recommendations of the San Francisco meeting.

Follow-up meetings with the California State Lands Commission and the

California Resources Agency in January, 1977, provided additional

discussion on the preliminary studies plan. Appendix C lists the

meetings and participants for this early coordination effort.

In January, 1977, Pacific OCS Office Managers and staff met in Los

Angeles with representatives from the Conservation and Geological

Divisions of USGS to discuss information needs for geology and

geological hazards related to offshore development. Small working

groups were set up for continued coordination of BLM-USGS activities for

studies and research along the west coast of the continental United

States.

BLM completed a preliminary draft Marine Environmental Studies Plan for

the central and northern California OCS in February, 1977. In August,

1977, Secretary of the Interior Andrus revised the OCS planning

schedule. In December, 1977 BLM re-evaluated its OCS studies program in

light of various criticisms. With the release of the new national study

design in May, 1978, prepared by the BLM Director's ad hoc advisory

committee and the submission and approval of this Regional Studies Plan

for northern California, BLM will be proceeding with the studies

approach and program outlined in this document for FY 1979 and 80. As

discussed previously, this Regional Studies Plan will be updated and

revised annually.

4. Geologic Hazards Study In Northern California . The BLM signed a

Memorandum of Understanding (MOU) in February, 1978 with the U.S.

Geological Survey, Menlo Park, to conduct an offshore geologic hazards

study In an area extending from Cape Mendocino, California, to Coos Bay,

Oregon. The Geological Survey has completed the field work. Including
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cruises to obtain detailed geophysical and bottom sediment data. The

records are being analyzed and the results will be available as an Open
File Report, scheduled for publication in the spring of 1979.

CHAPTER III. MAJOR ISSUES AND MANAGEMENT QUESTIONS FOR PCS LEASING AND
DEVELOPMENT IN NORTHERN CALIFORNIA FOR FY 1979 AND 80 .

As discussed in the previous chapter, the major leasing steps for OCS

Sale 53 for FY 1979 and 80 are the preparation of the draft and final

environmental Impact statements. These documents in themselves are not

major decision steps, but they do contain significant recommendations

for mitigating adverse impacts in the form of proposed lease stipu-

lations and alternatives to the proposed action which are the basis for

options presented to the Secretary of the Interior in the Secretarial
Issue Document (SID). The SID itself, final tract selection, and the

sale notices that occur at the end of 1980 and early in 1981 are major
decision points in the leasing process that would lead to an OCS sale in

February, 1981.

Although these leasing activities and decisions through early 1981 do

not in themselves cause any technological impacts during this time

period, they do allow later potential development decisions to occur in

subsequent years as discussed in Chapter II, Section B. Therefore, the

task in this chapter is to identify the major Impacts and issues that

are generated by subsequent development decisions and technological
applications and to develop the significant decisionmaker's questions

that will be asked during the pre-sale leasing activities in the

timeframe from 1978 to early 1981. In subsequent chapters this process

will lead to developing information needs and studies that are relevant

to predicting major Impacts in the environmental statement process, to

developing lease stipulations and potential alternatives for Sale 53,

and to providing effective, timely information for the Secretary's
management questions in the SID.

A. Major Impacts from Future Decisions and Technologies . Table 2,

taken from the national Study Design for Resource Management Decisions ,

summarizes the major impacts associated with the various OCS exploration
and development stages. This table is not intended as an all inclusive

impact list. Generally, the Impacts described in the t^ble can be

grouped into space use or multiple use conflicts; impacts from emissions

and discharges into the environment; noise and human disturbance impacts

associated with development activities; and socioeconomic effects. The

table does not cover the environment's effects on the development

activities, such as potential impacts caused by geohazards

.

For space-use conflicts and impact-producing agent impacts, the impact's

severity is usually related to the activity's intensity and duration in

a given area and the activity's proximity to a given use or resource.

The projected development scenarios for Sale 53 provided by USGS that

will be available in the environmental impact statements will give

estimates for a given activity's intensity by area and through time.

Obviously, the impacts become easier to predict and more credible once

the hydrocarbon resource size and location are known, as well as the
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location of shore-based facilities. This information won't be provided

in detail until the development and production plans are submitted.
Since the major onshore impacts do not take place until the development
and production phases, there is about twice the time available to

evaluate onshore impacts as there is to evaluate offshore impacts.

Generally, offshore impacts start with the exploration phase (6 to 9

months after the lease sale date) and intensify through the development
and production phases.

B. Northern California Issues Related to Major Impacts of Federal PCS

Oil and Gas Development . This section lists the major issues identified
for northern California related to concerns about major impacts from

federal OCS oil and gas development. These were compiled from several

sources including:

1. State Information Needs Related to Onshore and Nearshore Effects of

OCS Petroleum Development . 1977. Prepared by Office of Coastal
Zone Management, NOAA and Bureau of Land Management, DO I.

2. Offshore Oil and Gas Development: Southern California, Vol. I,

1977. Prepared for the California Coastal Commission by the OCS

Project Task Force, Office of Planning and Research.

3. California Coastal Plan . 1975. Prepared by the California Coastal

Zone Conservation Commission.

4. OCS Sale 53 Lease File . Pacific Outer Continental Shelf Office,
BLM, Los Angeles. Includes public and governmental comments and

concern including responses to the Call for nominations for Sale

53.

5. Recommendations for Baseline Research in Central and Northern
California Relative to Offshore Resource Development . 1977.

Prepared for BLM by San Francisco State University.

6. Coordination meetings held in Northern California in late 1976 and

early 1977 regarding BLM studies in Northern California.

7. Regional Studies Plan Coordination Meeting held at the Pacific OCS

Office in Los Angeles on May 19, 1978 with representatives from

federal and state agencies. Minutes of this meeting are in

Appendix B.

8. BLM Pacific OCS Office Staff recommendations.
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The general issues identified for northern California are as follows:

o Air Quality
o Special Biological Areas and Habitats Including Threatened and

Endangered Species Habitats
o Marine Birds and Mammals
o Commercial and Sports Fishing
o Recreation and Aesthetics
o Shipping and Navigation Conflicts
o Archaeological and Cultural Resources
o Infrastructure and Social Conflicts
o Geologic Hazards

The concern about potential impacts from oil spills is an issue that is
common to all DCS areas and is a part of each of the issues listed
above. Oil spill impacts will be treated in the decisionmakers 's

questions section below for each major issue. As mentioned previously,
this plan will be reviewed and updated annually to reflect the most
recent public issues and concerns for the northern California area.

C. Management Questions Related to Major Issues and Impacts . Once the
issues related to major expected impacts of OCS development for northern
California have been identified as above, the next step is to list the
management questions or decisionmaker's questions that will be asked at
the significant decision points in the leasing process for FY 1979 and
1980. As discussed in the introduction to this chapter, the major
leasing decision points for Sale No. 53 in the timeframe from 1978 up to
the proposed sale date in February, 1981 are: evaluating major impacts
for the environmental statement process; developing proposed lease
stipulations and potential alternatives to mitigate significant adverse
impacts identified in the environmental assessment process; and pro-
viding effective, timely information for the Secretary of Interior's
final OCS management decisions based on the SID.

In developing a problem solving framework of analysis from which areas
of environmental studies can be identified, one should recognize there
are a number of ways in which to express the types of information to be
collected and the relative litaitations of that information. First,
there are the legal-regulatory questions that can be answered in a
fairly straightforward yes or no manner. For instance, will the pro-
posed action result in emissions to the atmosphere that exceed air
quality standards?

There is also the economic or commercial approach which attempts to
reduce all of the information to dollars and then determine the
trade-offs of various alternatives. Although this approach is
relatively easy to understand since most people can relate to the
monetary value of something, it has serious limitations in, for
instance, the areas of ecological impact. No one has yet been able to
successfully place a dollar value on copepod populations or flocks of
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seabirds that might be lost as a result of spilled oil. The ecological

or indirect effects questions are some of the most difficult to answer,

and may only be addressable through probabilistic statements. A

discussion of the probability of loss of copepods and other organisms

found higher in the trophic scheme must be qualified by statements of

accuracy and available data and the underlying assumptions on which a

probability distribution can be based. This may be the best that can be

done in assessing some forms of impacts and should be accepted as a

legitimate technique.

Finally, there are resource use conflicts that depend in large part on

data trends and qualitative judgements or considerations. An example of

this could be in the determination of impact of oil and gas operations

on flounder fisheries. One could only analyze the available information

on trends in this fishery and make some qualitative judgements regarding

potential impacts. For some categories of information, this may be the

only feasible way to treat the data.

Of the many questions that could arise from an issue-decision pair, the

primary means used in this document for focusing on what specific infor-

mation should be sought and evaluated is a series of heirarchically

arranged questions. The techniques used in this problem analysis should

have sufficient flexibility to permit a mix of all four types of infor-

mation treatment.

The hierarchy begins with the highest level of Inquiry, that of the

decisionmaker. These questions are oriented toward specifying direct

and indirect economic losses by major multiple use conflict. Next are

the mid-level questions which specify losses, primarily economic, by

impact producing agents. Finally, there are a series of technical

questions which are intended to be flexible enough to accommodate more

specific details of the problem as dictated by decision points and

region. They are also specific but flexible enough that they will

identify ecologic or social losses which cannot be translated into

economic losses. In such cases, this information can move up the

hierarchy to aid the decisionmaker to identify potential losses in

non-economic terms

.

Decisionmakers would like to know the magnitude of direct and indirect

economic losses which are expected to be sustained as a result of use

conflicts generated by the leasing proposals, and the extent to which

these losses can be minimized through mitigating measures. These

factors will provide information for the estimation of the net social

value of a lease sale including an assessment of the losses due to the

environmental degradation. The major decisionmaker's questions with

respect to multiple use conflict are:

What is the expected reduction in benefits derived from man's use

of the environment due to the major multiple use conflicts and the

leasing proposal?
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and
Given the answer to the above question, what is the socially
efficient level of investment in mitigating measures?

Economic losses due to impact producing agents are also necessary for
decisions concerning the proper level and type of investment to be made
in mitigating measures. The major decisonmaker's questions related to

impact-producing agents are:

What economic and environmental losses are expected to be sustained
as a result of the following impact producing agents?

1. Oil spills and other contaminant discharges-
2. OCS-related onshore structures
3. OCS-related offshore structures
4. Onshore and offshore air emissions
5. Onshore effluents
6. Increased vessel traffic
7. Changes in economic activity

and
Given the type and magnitude of economic and environmental losses
resulting from the impact producing agents, what levels of invest-
ment in mitigating measures should be made through application of
OCS Operating Orders, special lease stipulations, EPA regulations
and guidelines, the Coastal Energy Impact Fund, and tract dele-
tions?

The specific major, mid-level and technical questions related to each
issue listed previously in Section B are as follows:

1. Air Quality

Decisionmaker's Questions:

What regional social costs due to air quality degradation can
be expected as a result of the leasing proposal?

and
Given the answer to the question above, what is the nature,
scope, degree, and cost of investment in mitigating measures?

Mid-Level Questions:

1. What social costs can be expected as a result of onshore air
quality degradation?

2. What social costs can be expected as a result of offshore air
quality degradation from proposed OCS development and produc-
tion operations?
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3. What will be the impact on ambient air quality resulting from

a major oil spill?

4. Given the extent to which emission standards are expected to

be violated, what investment in mitigating measures should be

made through OCS Operating Orders, and EPA regulations and

Guidelines to meet these standards?

5. If standards are not violated and emissions are still expected

to cause a significant social cost, what investment in miti-

gating measures should be made?

Technical Questions:

1. What are the ambient air quality conditions?

2. What are the patterns of air circulation/diffusion over the

area In question?

3. What are the present state and federal air quality standards

for the area? What are the proposed air quality standards and

regulations for the area?

4. To what extent will the emissions from standard or accidental

OCS development activities violate current and proposed

emission standards?

5. If standards are not violated, will the expected increase In

the level of emissions still cause significant social costs?

6. What temporary social costs can be expected to result from

short-term increases in emissions caused by adverse meteor-

ological conditions?

7. What is the expected cumulative level of emissions due to

processing plants, oil transfer operations, and offshore

operations?

8. What are the biological and human health hazards possible due

to OCS-related air contaminants?

9. What are the probabilities of these impacts occurring in the

area? Will they be short-term or long-term effects?

10. What is the probability of a major spill occurring? What are

the quantities of major air quality emissions from a major oil

spill? Will these emissions adversely affect air quality

standards in the area?
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11. What mitigating measures are available to reduce air quality

impacts from OCS development?

12. How much will it cost to implement these mitigating measures

in order to meet air quality standards?

Special Biological Areas and Habitats Including Threatened and

Endangered Species Habitats

Decisionmaker's Questions:

What is the probability that any OCS development activity will

significantly impact biological populations and their habitats

within or adjacent to the proposed lease area?
and

Given the answer to the question above, what investment in

mitigating measures is necessary to reduce the probability of

significant impacts to an acceptable level?

Mid-Level Questions:

1. What are the expected impacts on biological populations and

habitats as a result of proposed OCS development activities?

2. Will endangered and threatened species or critical habitats be

significantly impacted by normal or accidental OCS development

activities?

3. Will OCS development be consistent with the intents and

purposes of the National Environmental Policy Act, the

Endangered Species Act, and the Marine Mammal Protection Act?

4. Given the potential reduction in biological populations and

habitats and after consultation with U.S. Fish and Wildlife

Service, what investment in mitigating measures should be made

through OCS Operating Orders, special stipulations, EPA

Regulations and Guidelines, and tract deletions?

5. To what extent will this investment reduce the probability of

significant impact to protected species and critical biologi-

cal habitats?

Technical Questions:

1. What types of biological habitats exist in northern Cali-

fornia? Are any of these habitats special or critical? Why?

Where are these habitats located?
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2. What are the dominant species and biological communities in

the area and what are the potential direct and indirect

effects of OCS development activities on these species and com-

munities?

3. Are there any endangered, threatened, protected or unique

species or populations within or adjacent to the proposed

lease area? Why are they in a protected status or considered

unique? What is the status of these species?

4. Where are the special biological areas for protected or

endangered species (e.g., feeding areas, breeding areas,

resting areas, migration corridors) within or adjacent to the

proposed lease area?

5. What are the normal or seasonal variations in populations of

endangered or protected species and at what stage of their

life cycles may possible impacts occur?

6. What commercially important biological species occur within or

adjacent to the proposed lease area and what are the potential

direct and indirect effects of OCS development on these

species?

7. What is the frequency and magnitude of oil spills and other

contaminant discharges which are expected to impact biological

populations and habitats over the life of the field?

a. What is the expected size, number, and timing of acute oil

spills over the life of the field?

b. What is the expected rate and cumulative amount of small

acute spills, chronic spills, and other contaminant discharges

(e.g., formation waters, drilling muds and additives)?

c. What are the vulnerable abiotic processes (i.e.,

mechanisms of transport, transformation, and transfer which

interrelate biologic communities with their habitat) that

sustain populations with high biologic and social values?

d. What are the vulnerable habitats that sustain populations

with high biological and social values (e.g., marine sanc-

tuaries, national wildlife refuges, etc.)?

e. What are the expected trajectories of oil spills and other

contaminant discharges?

f. What is the expected physiochemical condition of the oil

at the time it impacts a vulnerable population or critical

habitat?
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8. Will the impacts from OCS oil spills and other contaminant

discharges interfere significantly with existing species and

habitats?

a. What is the expected behavioral response of vulnerable

species to the presence of oil?

b. What is the expected effect on the overall resilience and

stability of vulnerable populations in terms of growth,

survival, and reproduction?

c. Is the presence of oil expected to destroy or degrade

critical habitats so as to preclude their use?

d. What are the expected significant cumulative effects

(e.g., biomagnification of contaminants, threshold physiologic

sensitivities, etc.) on existing populations and habitats from

continuous exposure to low level contaminant discharges?

9. What will be the expected alteration in biological populations

or the reduction in critical habitat space due to OCS-related

structures and associated noise?

a. What is the expected behavioral response of vulnerable

species to noise pollution?

b. What are the expected number and location of OCS-related

offshore and onshore structures?

c. Are OCS-related offshore and onshore structures and

associated construction activities (e.g., causeways, gravel

islands, pipeline burial, and dredged material disposal)

expected to Interfere significantly with existing populations

and habitats?

10. What mitigating measures are available to reduce the

significant impacts identified?

11. How much will these mitigating measures cost and how effective

will they be?

3. Marine Birds and Mammals

Decisionmaker's Questions:

What is the probability that any OCS development activity will

significantly impact marine bird and mammal populations and

habitats within or adjacent to the proposed lease area?

and
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Given the answer to the question above, what investment in

mitigating measures is necessary to reduce the probability of

significant Impact to an acceptable level?

Mid-Level Questions:

1. What are the potential and realized effects of OCS development

activities on seabird and marine mammal populations and habi-

tats?

2. What are the potential and realized effects of accidents such

as major oil spills associated with OCS development on seabird

and marine mammal populations and habitats?

3. Will OCS development be consistent with the intents and

purposes of the National Environmental Policy Act, the

Endangered Species Act, and the Marine Mammal Protection Act?

4. Given the potential reduction in biological populations and

habitats of marine birds and mammals and after consultation

with the U.S. Fish and Wildlife Service, what investment in

mitigating resources should be made through OCS Operating

Orders, special stipulations, EPA Regulations and Guidelines,

and tract deletions?

5. To what extent will this reduce the probability of

significant impact to marine bird and mammal populations and

habitats?

Technical Questions:

1. What seabird and marine mammal species, populations and

habitats are found within or adjacent to the proposed sale

area?

2. What are the distributions and abundances of seabird and

marine mammal populations in the area?

3. Are there any endangered, threatened or protected seabird and

marine mammal species or habitats in the area?

A. What are the seasonal variations of seabird and marine mammal

populations and habitat use in the area? Where are the major

bird and mammal migratory pathways and how intensively are

they used by season?

5. Where are special biological areas for seabirds and marine

mammals (e.g., feeding areas, breeding areas, nesting areas,

migratory corridors) located within or adjacent to the

proposed lease area?
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6. What will be the extent of human disturbance Impacts from

construction or other activities associated with OCS

development on seablrd and marine mammal populations? What is

their probability of occurrence?

7. At what stage of OCS development activity will these Impacts

occur?

8. What significant short-term or long-term cumulative or

magnifying Impacts can OCS development cause for seablrd and

marine mammal populations in the area?

9. What are the probabilities of major oil spills occurring in

the area from proposed OCS development?

10. Will predicted oil spill trajectories from the proposed lease

blocks be concentrated In significant areas of seablrd or

marine mammal habitats or distributions?

11. What are the realistic mitigating measures that can be

selected to prevent significant impacts from OCS development

on seablrd and marine mammal populations and habitats?

12. How much will these mitigating measures cost and how effective

will they be?

13. How effective are the oil spill contingency plans in the area

for protecting seablrd and mammal habitats?

4. Commercial and Sports Fishing

Decisionmaker's Questions:

What socioeconomic losses are expected to be sustained by (1) the

fishing Industry, (2) consumers of fish products, and (3) the

regional economy as a result of the leasing proposal?
and

Given the answer to the question above, what is the socially
efficient level of Investment in mitigating measures?

Mid-Level Questions:

1. What will be the significant Impacts on commercial and sport

fishing in northern California from proposed OCS development?

2. Will proposed OCS development activities significantly disrupt

the large bottom trawling fishing areas off northern

California?
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3. How will proposed OCS development activities affect the

significant sports fishing areas in northern California?

4. Will normal or accidental activities from proposed OCS devel-

opment significantly affect the spawning and nursing areas of

important commercial or sports fish species?

5. Will accidents such as major oil spills from proposed OCS

development cause major impacts on commercial and sports

fishing areas?

6. What will be the expected consumer losses for fish products in

northern California as a result of proposed OCS development

activities?

7. Given the type and magnitude of economic losses resulting from

the impact producing agents, what level of investment in miti-

gating measures should be made through OCS Operating Orders,

special stipulations, EPA Regulations and Guidelines, and

tract deletions?

8. To what extent will this reduce the risk of significant

impacts to commercial and sport fishing?

9. What is the expected gain to commercial and sports fishermen

as a result of offshore structures providing fish habitats?

Technical Questions:

1. What are the commercial and sports finfish and shellfish

species caught in the area?

2. Where are the major commercial and sports fishing areas in

northern California?

3. What type of fishing takes place in each area and what gear is

used?

4. What are the annual, seasonal and historical volumes and value

of commercial and sports fishing in potential leasing areas?

5. What potential physical conflicts with proposed OCS

development are significant to the fishermen in the area?

a. What is the nationwide historical record for fishing

damage from OCS development? What is the dollar value of this

damage ?

b. What is the expected alteration or reduction in fishing

space due to surface and subsurface structures?
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c. What is the expected reduction in catch per unit effort
for fishermen in the area as a result of these potential
physical conflicts?

6. What are the frequency and level of acute and chronic
discharges expected to impact commercial fisheries over the
life of the field?

a. What is the expected size, number, and timing of acute oil
spills over the life of the field?

b. What is the expected cumulative amount and timing of

chronic discharges over the life of the field?

c. What are the expected trajectories of acute and chronic
discharges?

d. What is the expected physiochemical condition of an acute
oil spill at the time it impacts a commercial fishery?

e. What natural conditions can be expected to inhibit or
promote resumption of fishing activity given an initial
restriction in fishing use? What is the expected period of
closure?

f. What is the expected behavior response of commercial
species to the presence of oil?

g. What are the expected rates of recruitment and repro-
duction (including lethal land non-lethal effects in various
life stages) of commercial species following an acute oil
spill?

h. What are the expected cumulative effects on commercial
species from continuous exposure to low level containment
discharges?

1. To what extent is tainting of commercial fish stocks or
other quality changes expected to occur?

*

7. Given the answers to the questions above, what is the expected
reduction in the catch per unit effort of fishermen and
industry revenues resulting from; (a) restriction of fishery
use, (b) mortality of commercial species, (c) displacement,
(d) impact on year classes of fish, and (e) tainting (whether
perceived or real)?

8. What are the effective mitigating measures that can be
selected to prevent significant impacts from OCS development
to the commercial and sports fishing industries?
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9. How much will these mitigating measures cost and how effective

will they be?

10. What is the nationwide historical record of catch per unit

effort and the economic value for commercial and sports

fishing around existing offshore facilities? After an oil

spill?

a. How will this data apply to commercial and sports fishing

in northern California?

b. What will be the projected economic value on a yearly

basis for commercial and sports fishing catches around

proposed offshore development facilities in northern

California for various projected development scenarios?

5. Recreation and Aesthetics

Decisionmaker's Questions:

What losses can be expected to be sustained by (1) the recreation

industry, (2) recreationists, and (3) the regional economy as a

result of the leasing proposal?
and

Given the answer to the question above, what is the socially

efficient level of investment in mitigating measures?

Mid-Level Questions:

1. What losses will be sustained by the recreation industry as a

result of proposed OCS development activities?

2. Given the expected potential reduction in the supply of

recreational opportunities or quality changes, what are the

expected social costs for recreationists?

3. Given the potential losses expected to be sustained by the

recreation industry and recreationists, what are the expected

changes in regional income, employment, and population?

A. Given the type and magnitude of losses resulting from the

impact producing agents, what level of investment in

mitigating measures should be made through OCS Operating

Orders, special stipulations, and tract deletions?

5. To what extent will this investment reduce the risk of sig-

nificant impacts on recreation and aesthetics in northern

California?



1130

Technical Questions:

1. What are the major recreational and aesthetic opportunities

and resources available In northern California?

2. Where are these opportunities and resources located?

3. How many people per year use these opportunities and resources

and what Is the economic value of these uses?

4. What are the frequency and magnitude of acute and chronic oil

spills that are expected to Impact high use recreational areas

over the life of the field?

a. What are the expected size, number, and timing of acute

oil spills over the life of the field?

b. What are the expected cumulative amount and timing of

chronic oil spills over the life of the field?

c. What are the expected seasonal trajectories of acute and

chronic oil spills?

d. What is the expected physiochemlcal condition of an acute

oil spill at the time it impacts a recreational area?

e. What natural conditions can be expected to inhibit or

promote resumption of recreational activities given an initial

restriction in these activities? What is the expected period

of closure?

f. What is the expected reduction in activity as a result of

the degraded quality of the activity?

g. Will the expected reduction in the supply or quality of

beaches and fishing grounds result in the use of other

recreation facilities?

h. To what extent will revenues expected from expenditures on

other recreational activities offset the revenues lost in the

impacted activities?

5. What are the number and type of onshore structures expected to

be constructed near recreational areas?

a. How will these proposed onshore structures affect nearby

recreational activities?

b. Will these be short-term or long-term effects and what

will be their significance?
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6. Given the answers to the questions above, what Is the expected
reduction In Industry revenues resulting from a restriction of

recreation use or the degraded quality of recreational
activity?

7. What mitigating measures can be selected to prevent signifi-
cant Impacts from OCS development activities on the recreation
and aesthetic resources and opportunities In northern
California?

8. How much will these mitigating measures cost and how effective
will they be?

Shipping and Navigation Conflicts

Decisionmaker's Questions:

What losses are expected to be sustained by the shipping industry
and marine traffic as a result of the leasing proposal?

and
Given the answer to the question above, what is the socially
efficient level of investment In mitigating measures?

Mid-Level Questions:

1. What losses can be expected as a result of collisions between
ships and offshore structures?

2. What losses can be expected as a result of acute oil spills?

3. What losses can be expected as a result of OCS-related vessel

traffic?

4. Given the type and magnitude of losses expected to result from
the Impact producing agents, what level of Investment in
mitigating measures should be made through OCS Operating
Orders, special stipulations, EPA Regulations and Guidelines,
and tract deletions?

5. To what extent will this Investment reduce the risk of signifi-

cant impacts on shipping in northern California?

Technical Questions:

1. What are the expected number and proposed locations of fixed

surface structures?

2, What is the Intensity and historical pattern of shipping
activity in the area?
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3. Where are the locations of shipping lanes (if any)?

4. What are the historical frequency and magnitude of vessel
damage related to offshore oil and gas development in other

OCS areas?

5. What are the expected number, type, and frequency of

OCS-related vessels?

6. Given the answers to the questions above, what is the expected
damage to shipping and marine traffic as a result of offshore
structures?

7. What mitigating measures can be selected to prevent signifi-
cant impacts from OCS development activities to shipping and

marine traffic in northern California?

8. How much will these mitigating measures cost and how effective

will they be?

7. Archaeological and Cultural Resources

Decisionmaker's Questions:

What social losses due to damage of archaeological and historic

resources can be expected as a result of the leasing proposal?
and

Given the answer to the question above, what is the socially
efficient level of Investment in mitigating measures?

Mid-Level Questions

:

1. What social losses are expected as a result of archaeological
and historic resources being damaged or destroyed by oil

spills?

2. What social losses are expected as a result of archaeological
and historic resources being damaged or destroyed by the place-
ment of OCS structures?

3. Given the expected potential damage to archaeological and
historic resources, what level of Investment in mitigating
measures should be made through OCS Operating Orders, special
stipulations, and tract deletions?

4. To what extent will this investment reduce the risk of signifi-
cant Impacts on archaeological and cultural resources in
northern California?
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Technical Questions:

1. What are the significant offshore and coastal archaeological
and cultural resources in northern California?

2. Where are the resources located and where are the areas of

highest potential for the discovery of archaeologic and

historic resources which may be impacted by OCS development?

3. What archaeological and historic resources with historic value

are protected under provisions of the Antiquities Act?

4. What are the expected frequency and level of acute spills and

significant discharges over the life of the field?

a. What are the expected size, number, and timing of these

discharges over the life of the field?

b. What are the expected trajectories of such discharges?

5. What are the expected number and location of onshore and
offshore OCS structures?

6. What is the expected damage to archaeological and cultural

resources protected under provisions of the Antiquities Act?

7. What mitigating measures can be selected to prevent signifi-

cant impacts from OCS development activities to archaeological

and cultural resources in northern California?

8. How much will these mitigating measures cost and how effective

will they be?

Infrastructure and Social Conflicts

Decisionmaker's Questions:

What regional costs can be expected due to infrastructure and local

stresses generated by the leasing proposal?
and

Given the answer to the question above, what is the socially effic-

ient level of investment in mitigating measures?

Mid-Level Questions:

1. What regional costs are expected as a result of infrastructure
stresses induced by changes in coastal zone economic activity?

2. What social costs are expected as a result of changes in
coastal zone economic activity?

3. To what extent are non-socially disruptive changes in cultural

patterns and values deemed a significant loss?
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4. Given the type and magnitude of economic losses resulting from

the Impact producting agents, what should be made through OCS

Operating Order and the Coastal Energy Impact Program?

5. What is the expected reduction in socioeconomic losses as a

result of this investment?

Technical Questions:

1. What are the expected demographic changes with the leasing

proposal?

2. What is the expected increase in demand for social services

such as schools, health care, housing, law enforcement, fire

protection, water supply, energy supply, solid waste disposal,

and sewage?

3. To what extent is short-term inflationary pressure expected to

result from competition for harbor space, marine services,

land, and capital?

4. What are the expected long-term changes in the economic base

of the area?

5. Given the potential expected long-term economic changes, what

is the expected effect on social stability (community values,

social rank and role, standard of living)?

6. What mitigating measures can be selected to prevent

significant impacts from OCS development activities to the

infrastructure and socioeconomic climate in the northern

California coastal region?

7. How much will these mitigating measures cost and how effective

will they be?

9. Geologic Hazards

Decisionmaker's Questions:

What will be the significant environmental impacts from geologic

hazards in offshore northern California related to oil and gas

development?
and

Given the answer to the question above, what investment in

mitigating measures is necessary to reduce the impacts to an

acceptable level?
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Mid-Level Questions:

1. What geological conditions in offshore northern California are
potentially hazardous to OCS development?

2. What OCS activities in northern California will increase the
risk of geologic hazards?

3. What investment in mitigating measures should be made through
OCS operating orders, special stipulations, and tract
deletions?

4. To what extent will this reduce the risk of geologic hazards
impacting OCS development activities?

Technical Questions:

1 What types of geologic hazards are encountered in this area
and where are they located?

2. What is the magnitude of suspected geologic hazardous
phenomena?

3. Where are the locations of known earthquake epicenters and
their magnitude?

4. Which areas of sediment accumulation appear to be unstable
based on sediment thickness, slope and regional slumping?

5. Where are the recent (Holocene) faults and what are their
trends and movements?

6. Where are the locations of shallow gas pockets and gas seeps
that could be hazardous to drilling operations?

7. Which OCS-related structures and activities are most
vulnerable to these hazards?

8. What is the probablity of a geologic hazard occurring that is

insurmountable by present technological capability?

9. At what stage of OCS activity will these impacts be critical?

10. What is the probability of a geological hazard causing a major
oil spill?

11. What mitigating measures are available or technologically
feasible to reduce the significant impacts Identified?

12. How much will these mitigating measures cost and how effective
will they be?
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CHAPTER IV. SCIENTIFIC ASSESSMENT

Up to this point this plan has identified the major impacts, Issues and
management questions related to Federal OCS oil and gas leasing and

development activities for northern California for proposed OCS Sale No.

53. The first part of this chapter will give an overview of significant

northern California environmental information and on-going projects that

relate to the major issues identified in Chapter III. The Summary of

Knowlegde compiled under BLM contract by Winzler and Kelley, described
in Chapter II, gives an extensive summary of past and on-going research

projects for the northern California OCS and coastal zone.

The second part of this chapter Is an appeal to outside scientists and

reviewers to evaluate old and new approaches for answering the questions

developed in Chapter III. BLM solicits consructive criticism of the

study types developed in Chapter V to answer these questions. This plan

must identify studies that can feasibly provide information to answer

the management questions in time for the scheduled leasing decisions

described in Chapter II. Because of funding and time constraints, BLM

will have to answer many of the questions with the best available

information. Some of the questions might not be suitable for BLM

studies in FY 1979 and 80 since they will not fit the time frame for

potential leasing and development decisions for OCS Sale No. 53.

A. A Review of Environmental Information Related to Major Northern

California Issues for Federal OCS Oil and Gas Development

1. Air Quality . Chapter III-6 of the Winzler and Kelley report

summarizes the available information on air quality and pollution

sources for northern California. Most of the available data has been

assembled by the State Air Resources Board and the local Air Pollution

Control Districts. Some modeling of air quality emissions and

trajectories has been performed in the San Francisco area. Generally,

the air quality is very good along the northern California coast with

the exception of the major populated areas around San Francisco, Eureka,

and Monterey.

2. Special Biological Areas and Habitats Including Threatened and

Endangered Species Habitats. This issue covers a broad category of

concern about the marine and coastal environment spanning several

scientific disciplines. There has been a considerable amount of work

done in the past few years by the California Coastal Commission and

others to identify special biological habitats along the California

coast. The U.S. Fish and Wildlife Service (FWS) and the California

Department of Fish and Game (CDF&G) have intensified Information

gathering of protected species and habitats in the coastal area.

However, the information concerning special biological areas and

habitats offshore on the continental shelf, especially in Federal waters

beyond the three-mile limit, is scanty and almost unknown.
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The concensus for the BLM-sponsored San Francisco Open Meeting on

recommendations for baseline research in central and northern California

was that the central and northern California OCS is a very poorly

studied region of the U.S. Continental Shelf. Furthermore, offshore

data are meager for all of the marine disciplines from north of San

Francisco to the Oregon Border. Offshore data collection in the past

has been limited by funds and a lack of large oceanographic research

vessels in central and northern California. Consequently, most of the

marine investigations, with the exception of the California Cooperative

Fisheries Investigation (CalCOFI) program, have been nearshore,

intertidal or estuarine studies. Most marine investigations have

centered around coastal marine labs and well-studied areas such as

Monterey Bay, San Francisco Bay and Humboldt Bay (Figure 6).

Some fates and effects studies and other predictive work on impacts

related to OCS development on biological species and habitats have. been

conducted, but most of the information concerns acute effects. There
have been no studies relating to the economic and social costs of these

impacts or studies of the potential mitigating measuress that could be

applied to reduce significant impacts of OCS development activities on
special biological habitats or protected species.

a . Identification of Special Biological Areas and Habitats . Much
of the northern California coast has a low population density except
around major cities and, consequently, the coastal environment is in a

relatively pristine condition. The California Coastal Plan has

identified several critical areas along the coast of recreational,

scenic and biological value. The California State Lands Commission has

also listed several coastal resources in the "Inventory of Unconveyed
State School Lands and Tide and Submerged Lands Possessing Significant
Environmental Values" published in December, 1975. The State of

California Water Resources Control Board has designated several Areas of

Special Biological Significance (ASBS) along the coast to preserve the

water quality and unique biological resources in these areas. The

ASBS's are listed in Table 3 and displayed in Figure 7. The California

Department of Fish and Game manages several refuges and reserves along

the coast. These are shown in Figure 8. In addition, California
Department of Parks and Recreation administers several state parks,

beaches and reserves along the coast.

Federally protected coastal habitats in northern California include the

Farallon Island Federal Wildlife Refuge, the Humboldt Bay Wildlife
Refuge, San Pablo Bay Wildlife Refuge and South San Francisco Bay

Wildlife Refuge managed by the Fish and Wildlife Service; King's Range
National Conservation area managed by the Bureau of Land Management;
Redwoods National Park, Pt. Reyes National Seashore and the Golden Gate

National Recreation Area from Golden Gate in San Francisco to Stinson
Beach managed by the National Park Service.
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TABLE 3

STATE WATER RESOURCES CONTROL BOARD

AREAS OF SPECIAL SIOLOCICAL SIGNIFICANCE

Designated t,;arcb 21, 1974, April 18, 1974, and June 19,^1975

1. Pygmy Forest Ecological Staircase

2. Del Mar Landirjg Ecological Rassrve

3. Cerstle Cove

4. Bodega fi'.arina Life Refuge

5. Kelp Beds at Saunders Reef

6. Kelp Beds at Trinidad Head

7. Kings Range National Conservation Area

8. Redwoods National Park

9. James V. Fitzgerald Marine Reserve >a_

10. Farallon Island '
^~~-

11. Duxbury Reef Reserve and Extension

12. . Point Reyes Headland Reserve and Extension

13. Double Point

14. Bird Rocl<

15. Ano Nuevo Point and Island

16. Point Lobos Ecological Reserve

17. San fMguel, Santa Rosa, and Santa Cruz Islands

18. Julia Pfeiffer Burns Undenvater Park

19. Pacific Grove Marine Gardens Fish Refuge and Hopkins

Marine Life Refuge f

20. Ocean Area Surrounding ttie Mouth of Salmon Creek

21. San Nicolas Island and Begg Rock

22. Santa Barbara Island, Santa Barbara County and Anacapa

Island

23. San Clemente Island

24. tf.ugu Lagoon to Latigo Point

25. Santa Catalina Island - Subarea One, Isthmus Cove to

Catalina Head

26. Santa Catalina Island - Subarea Two, North End of

Little Harbor to Ben Vieston Point

27. Santa Catalina Island - Subarea Three, Farnsworth Bank

Ecological Reserve

28. Santa Catalina Island - Subarea Four, Binnacle Rock to

Jewfish Point

29. San Diego-La Jolla Ecological Reserve

30. Heisler Park Ecological Reserve

21. San Diego Marine Life Refuge

32. Newport Beach Marine Life Refuge

33. Irvine Coast Marine Life Refuge

34. Carme I Bay

t
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The Farallon Islands are the largest seabird rookeries in the United

States outside of Hawaii and Alaska, with over 300 species of birds

nesting on the islands. The Farallons are also a critical marine mammal

rookery area for the stellar sea lion, the northern elephant seal and

the California sea lion.

Some other special coastal environments besides those included in the

government-protected areas listed above are the seabird nesting areas on

Castle Rock near Crescent City and Morro Rock in Morro Bay identified as

endangered species nesting habitats; the eel grass/Black Brandt habitat

in Elkhorn Slough in Monterey Bay identified at a meeting at Moss

Landing Marine Laboratory; and the entire Elkhorn Slough ecosystem in

Monterey Bay, identified at the same meeting at Moss Landing and by the

State of California Coastal Wetland Series. In addition, there are

several offshore rocks and small islands along the coast listed as

important seabird nesting sites.

Unique offshore environments are not as well known but some have been

identified by the San Francisco Open Meeting and the California

Department of Fish and Game. These include the heavily used trawl

fishery area off Monterey Bay to Pt. Sur and off Eureka out to 600

fathoms; the Cordell Banks southwest of Pt. Reyes as an important

partyboat fishing area; Pt. Sur Reef out to 100 fathoms as an Important

partyboat and commercial fishing area; the Dungeness Crab fisheries

range in the Gulf of the Farallons and San Francisco Bay; and Monterey

Submarine Canyon.

Aquaculture research and farming is increasing along the central and

northern California coast. These areas are special environments in the

sense that they are very vulnerable to water pollution. Humboldt State

University has aquaculture research programs for salmon and trout.

Bodega Bay Marine Laboratory is Investigating the rearing of the

American lobster and other crustaceans for commerical production on the

West Coast. Tomales Bay and Drake's Estero on the Pt. Reyes Peninsula

are sites of active oyster raft culture. Morro Bay in San Luis Obispo

County supports oyster farming. In the Monterey area there are five

licensed mariculture companies experimenting with potential shellfish

production for abalone, oysters and clams. The California Department of

Fish and Game marine culture laboratory south of Monterey Bay is

studying life stages of abalone, lobster, crabs and kelp for potential

commercial production.

1) Intertidal Habitats . Few quantitative intertidal sampling

studies have been conducted in northern California. Generally, most

studies have centered around coastal marine laboratories. Between these

localized areas there are wide expanses of the coast that are

inaccessible and poorly sampled. Extensive classic intertidal studies

have been performed over many years at Stanford's Hopkins Marine Station

in Pacific Grove, Monterey Bay. Dr. Gordon Chan of the Bolinas Marine
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Lab, College of Marin, has a data base for intertidal communities at

Duxbury Reef outside of Bolinas Bay extending back to 1958. These

long-range investigations were continued after the 1971 San Francisco

Bay Oil Spill.

The Farallon Research Group is studying intertidal invertebrates on S.E.

Farallon Island to document long range baseline data for two mussel bed

communities and two sea cave habitats. The research is being

coordinated by the Oceanic Society of San Francisco which provides

transportation for the researchers to and from the island out of its

pool of volunteer boatowners. This long term research program plans to

determine heavy metal and pesticide tissue levels of selected intertidal

invertebrates and to assess the reproductive condition over time for the

same species being analyzed for pollutant concentrations,

California Department of Fish and Game, under contract to Pacific Gas

and Electric Company, quantitatively sampled intertidal

macroinvertebrates and algae at stations around Pt. Arena and Diablo

Cove below Morro Bay for proposed power plant sites. Stratified random

sampling with 0.24 m^ quadrats was used for all collections. Other

localized quantitative Intertidal investigations have been conducted in

San Francisco Bay and Elkhorn Slough.

Coastal wetlands and estuaries are more abundant in northern California

than southern California. The U.S. Fish and Wildlife Service (FWS) and

the California Department of Fish and Game (CDF&G) have inventoried the

wetland areas. CDF&G has a series of publications for important

wetlands along the coast summarizing available information and current

use. FWS has contracted for an analysis of onshore, estuarine and

marine effects of coasal and OCS oil and gas development on fish and

wildlife resources and coastal ecosystems from Cape Mendocino,

California to Cape Flattery, Washington. This will be an intensive data

analysis from 200 m below sea level to the coastal mountain range. The

FWS conducts an annual January wetlands census along the Californa Coast

to provide bird species distribution and abundance data along the

Pacific flyway. Major studies by Moss Landing Marine Laboratory (MLML) •

and the Pacific Gas and Electric Company (PG&E) have concentrated on the";

effects of the PG&E power plant on the large Elkhorn Slough wetland

habitat in Monterey Bay.

2) Benthic Habitats . No quantitative data are available for

offshore northern California except for localized repetitive studies

within two to three miles of shore and within the major bays. Monterey

Bay, San Francisco Bay, Humboldt Bay and an area up to five miles off

Humboldt Bay have the most detailed benthic information for northern

California.

-..rr-?*-"

V-



1144

Moss Landing Marine Laboratory has a five year benthlc data base for

Monterey Bay in water depths of 10-25 meters (30-80 feet). Significant

on-going coastal projects inculde the large U.S. Geological Survey
investigation in San Francisco Bay which includes benthic sampling;

continuing benthic surveys conducted under contract by Lockheed at

Diablo Cove for the Pacific Gas and Electric nuclear power plant; and

localized pre-site and monitoring studies around wastewater outfalls as

required by the State Water Resources Control Board. California

Department of Fish and Game (CDF&G) has three years of aerial survey
data for kelp beds from San Luis Obispo to Santa Cruz. The surveys were

flown quarterly through most of the area with a total area survey each

year in August or September.

There are several localized nearshore benthic investigations being

conducted near coastal marine labs and power plants located along the

coast. DeMartini and Thompson at Humboldt State University are
inventorying shallow subtidal and intertidal habitats in Trinidad Harbor

and off Redwood National Park in northern California. They are

collecting descriptive biological information, bathymetry data and

sediment distribution patterns. The Pacific Marine Station at Dillon

Beach regularly conducts benthic and water column surveys in Tomales
Bay. In addition, the Pacific Marine Station has collected several
years of benthic grab samples out to the edge of the shelf off Tomales
Bay. Most of these data have not been analyzed. Pearse at the

University of Santa Cruz has been studying the kelp beds off Santa Cruz

and Pacific Grove by SCUBA, and California Department of Fish and Game

is investigating the sea otter/abalone/kelp bed ecology in central

California and the effects of kelp bed harvesting.

3) Pelagic Habitats . The only major quantitive pelagic sampling
effort offshore central and northern California are the California
Cooperative Fisheries Investigations (CalCOFI) sponsored by the State of

California under the direction of the Marine Research Committee.

Participants are California Department of Fish and Game, Scripps

Institution of Oceanography, Hopkins Marine Station, California Academy
of Sciences, Moss Landing Marine Laboratories and the Southwest

Fisheries Center of the National Marine Fisheries Service.

The CalCOFI program has collected repetitive samples of zooplankton and

larval fishes in the upper 140 m of the California Current since 1949

over the station grid pictured in Figure 9. Every three years the

sampling effort covers most of the CalCOFI grid area with cruises in the

intervening years concentrating on more intensive sampling projects
usually in southern waters. However, north of San Francisco Bay the

CalCOFI data base is inadequate according to the recommendations of the

San Francisco Open Meeting. Although several atlases showing
zooplankton and larval fish distribution and biomass have been prepared,

much of the collected data is awaiting sorting and analysis.
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Moss Landing Marine Laboratory has conducted the CalCOFI plankton and

hydrographic collections in Monterey Bay since 1971. Since 197A the

Coastal Marine Laboratory at the University of California at Santa Cruz

has been sampling phytoplankton biomass and productivity during biweekly

cruises in the Bay. As part of an on-going Sea Grant Project, Moss

Landing Marine Laboratory and California Department of Fish and Game

have been studying the population, harvest and predators of pelagic ^

squid in central California. CDF&G's Dungeness Crab Project has been

sampling pelagic larvae and nursery areas in Safl Francisco Bay and

within 30-50 km (20-30 miles) off the entrance to San Francisco Bay.

b. Fates and Effects Information

1) Toxic Effects of Oil . There is an abundance of information

available on short-term, acute toxicity of oil and trace metals using

static systems for a number of species. However, there have been very

few studies on chronic, low level effects of these toxicants on marine

organisms in open circuit or continuous flow laboratory systems.

In the northern California area, Struhsaker of the Tiburon Laboratory of

the National Marine Fisheries Service has studied the effects of

monocyclic aromatics (benzene, toluene and xylene) on marine fish for

the past three years. Current investigations are focusing on the

transport, retention and effects of the water-soluble fraction of crude

oil in experimental food chains. Under contract to BLM, the studies

will concentrate on the effects of Cook Inlet crude oil on a

phytoplankton, clam and starry flounder food chain. The study will also

assess chronic effects such as uptake rates, physiological and

behavioral effects and the tolerance levels of each species exposed to a

continuous, flow-through system.

DiSalvo and others at the Naval Biosclences Lab in Berkley have been

studying the effects of chronically spilled oil on marine food chains in

San Francisco Bay. The Army Corps of Engineers Waterways Experiment

Station has investigated the uptake of hydrocarbon residues from dredged

materials by marine and freshwater animals in the Bay area. At the

Lawrence Livermore Laboratory at the University of California at

Berkeley, Harrison and Bishop have conducted lab studies on the effects

of radionucliides, trace metals and power plant operation effluents on

marine organisms from Humboldt Bay, Morro Bay and the Diablo Canyon

power plant. They analyzed oysters, clams and crabs from Humboldt Bay

and abalone, musseles, giant kelp and fish from Morro Bay and Diablo

Canyon,

A few region-specific field studies have been performed on the effects

of crude oil following the 1971 San Francisco Bay spill. Chan at the

College of Marin has investigated the effects of the San Francisco spill

on the invertebrate populations at Duxbury Reef where he had a baseline

data series extending back to 1958. Hand and others of the Bodega Bay

Marine Lab assessed the repopulation of animals and plants in the
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Moss Landing Marine Laboratory has conducted the CalCOFI plankton and

hydrographic collections in Monterey Bay since 1971. Since 197A the

Coastal Marine Laboratory at the University of California at Santa Cruz

has been sampling phytoplankton biomass and productivity during biweekly

cruises in the Bay. As part of an on-going Sea Grant Project, Moss

Landing Marine Laboratory and California Department of Fish and Game

have been studying the population, harvest and predators of pelagic

squid in central California. CDF&G's Dungeness Crab Project has been

sampling pelagic larvae and nursery areas in San Francisco Bay and

within 30-50 km (20-30 miles) off the entrance to San Francisco Bay.

b. Fates and Effects Information

1) Toxic Effects of Oil . There is an abundance of information

available on short-term, acute toxicity of oil and trace metals using

static systems for a number of species. However, there have been very

few studies on chronic, low level effects of these toxicants on marine

organisms in open circuit or continuous flow laboratory systems.

In the northern California area, Struhsaker of the Tiburon Laboratory of

the National Marine Fisheries Service has studied the effects of

monocyclic aromatics (benzene, toluene and xylene) on marine fish for

the past three years. Current investigations are focusing on the

transport, retention and effects of the water-soluble fraction of crude

oil in experimental food chains. Under contract to BLM, the studies

will concentrate on the effects of Cook Inlet crude oil on a

phytoplankton, clam and starry flounder food chain. The study will also

assess chronic effects such as uptake rates, physiological and

behavioral effects and the tolerance levels of each species exposed to a

continuous, flow-through system.

DiSalvo and others at the Naval Biosciences Lab in Berkley have been

studying the effects of chronically spilled oil on marine food chains in

San Francisco Bay. The Army Corps of Engineers Waterways Experiment

Station has investigated the uptake of hydrocarbon residues from dredged

materials by marine and freshwater animals in the Bay area. At the

Lawrence Livermore Laboratory at the University of California at

Berkeley, Harrison and Bishop have conducted lab studies on the effects

of radionucliides, trace metals and power plant operation effluents on

marine organisms from Humboldt Bay, Morro Bay and the Diablo Canyon

power plant. They analyzed oysters, clams and crabs from Humboldt Bay

and abalone, musseles, giant kelp and fish from Morro Bay and Diablo

Canyon.

A few region-specific field studies have been performed on the effects

of crude oil following the 1971 San Francisco Bay spill. Chan at the

College of Marin has investigated the effects of the San Francisco spill

on the invertebrate populations at Duxbury Reef where he had a baseline

data series extending back to 1958. Hand and others of the Bodega Bay

Marine Lab assessed the repopulation of animals and plants in the
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Interdldal zone after the same spill. They conducted a bi-monthly
survey for twelve months to give estimates of repopulation and looked at
secondary Impacts by comparing the sex organs and behavior of four
intertidal organisms.

2) Pollution Trajectory Information . For offshore predictive
trajectory studies, the available information provides only a very
general description of the wind and current regime. Current data have
been collected mostly from hydrographic casts and drift card studies.
There are very few direct current meter or drogue measurements for the
area. For meteorological data, the largest data gap in coastal
climatological information is the lack of permanent weather stations
offshore. Nearly all offshore climatological information is from ship
observations. In many areas, the limited number of ship observations
makes the representativeness of the data suspect. Also, ships tend to

avoid severe weather occurrences, possibly biasing the information
towards good weather conditions. A synthesis of historical physical
oceanographic and surface meteorological data is not available for the

northern California OCS.

Remote sensing work supported by the Office of Naval Research, the U.S.
Army Corps of Engineers, the National Aeronautics and Space
Administration, the National Oceanic and Atmospheric Administration and
the U.S. Coast Guard has indicated distinct surface current patterns in

the California current. Bernstein, Breaker and Whirtner have used data
from the NOAA satellite to correlate with CalCOFI data to examine the
formation of an eddy in the California Current. Other than this
investigation, there is little information available on the scale, life
history, and depth structure of eddies in the California Current system.

Remote sensing data sources for northern California are: 1) Army Corps

of Engineers, San Francisco Office which has extensive files of low and
high altitude black and white and high altitude (U-2) color imagery; 2)

uses EROS Program in Menlo Park which has image catalogs of all LANDSAT,
U-2 (NASA), Gemini and Skylab photos; 3) Office of National
Environmental Satellite Service in Redwood City has infrared imagery
from the NOAA-5 satellite; and 4) The U.S. Coast Guard conducts monthly
aerial sea surface temperature surveys from Eureka to San Diego from 40

to 80 miles offshore.

c. State of California Marine Monitoring Programs for Special

Biological Areas and Coastal Habitats . In addition to participation in

programs already discussed, the State of California, through the State
Water Resources Control Board, is implementing a marine monitoring
program for Areas of Special Biological Significance (ASBS's) along the

coast. California Department of Fish and Game, under contract to the

State Water Resources Control Board, conducted a one-year field sampling
program during 1975-76. Samples taken in the initial effort included
dissolved oxygen and pH in the water column, sediment samples and tissue
analyses of mussels for pesticides, trace metals and PCBs.
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Following this initial effort, the State Water Resources Control Board

funded reconnaissance surveys for ten ASBSs in northern California. The

ten areas are: Trinidad Head Kelp Beds, Kings Range National

Conservation Area, Gerstle Cove, Bodega Marine Life Refuge, Duxbury Reef

Reserve and Extension, Farallon Islands, James V. Fitzgerald Marine

Reserve, Point Lobos Ecological Reserve, Pacific Grove Refuge and

Hopkin's Marine Life Refuge, and Carmel Bay (See Table 3 and Figure 7).

The surveys described the geology, biology, and water quality conditions

in the intertidal and shallow subtidal habitats. Pygmy Forest ASBS was

described in a brief summary report by California Department of Fish and

Game based on available information. Four additional ASBSs will be

surveyed in northern California during this next year: Julia Pfeiffer

Burns Underwater Park, Pt. Reyes, Sanders Reef Kelp Beds, and Redwoods

National Park.

The State of California's Mussel Watch program sampled mussels at 31

sites along the entire California coastline during the past year.

Mussel tissues were analyzed for trace metals and trace organics from

seasonal samples taken twice during the year. Mussel transplant

activity and tissue analysis also were conducted in Humboldt Bay,

Tomales Bay, San Francisco Bay, Elkhorn Slough, and Morro Bay. The

Mussel Watch program will continue into this next year.

As part of the Environmental Prpctection Agency requirements for ocean

wastewater outfalls, the State Water Resources Control Board has

developed specifications for wastewater outfall studies. The predesign

phase includes a literature review of the area, biological

reconnaissance and six months of current measurements and geophysical

investigations. The predischarge phase provides additional data for

outfall design and baseline information for further impact assessment.

This one year field study and literature update encompasses:

i. Geophysical studies - seismic analyses, sediment

characteristics, and sediment movement

ii. Current measurements - current meters (at least six

months continuous metering), drogue studies, drift card

studies, dispersion studies and density profiling

ill. Fish and macroinvertebrate collection

iv. Benthic infauna studies

V. Others including dissolved oxygen, temperature, salinity

and bacteriological measurements.

The area covered by field studies is generally 2-3 nautical miles (mn)

either side of the outfall centerllne and up to 2 nm offshore. These

studies will take place or have been completed in various phases at the

wastewater outfalls of Humboldt Bay, Watsonvllle, South Monterey Bay,

San Francisco Bay, Morro Bay, South San Luis Obispo Bay, Santa Barbara

and San Mateo.
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3. Marine Birds and Mammals . Bi-weekly observations of seabirds
along transects between San Francisco and the Farallon Islands have been
conducted for several years by the Pt. Reyes Bird Observatory. However,

most of the data are waiting analysis. Pt. Reyes Bird Observatory has

also been surveying 35 beaches north of Pt. Conception for beached birds
for several years. The data base is weak in Humboldt and Del Norte

counties. These data are currently being computerized. Reynolds and
Osborne surveyed coastal bird populations from the California - Oregon
border to Marin County during 1969-70. The same survey also included
minor rookeries and roosting sites along the whole California coast
excluding coastal headlands. Estuarine, wetland and coastal bird
surveys have been conducted by the California Department of Fish and
Game and the U.S. Fish and Wildlife Service, but the data are
fragmented. There is no comprehensive, systematic data base for the

bird populations on the offshore rocks along the coast.

Data for marine mammals in northern California Include the California
Department of Fish and Game annual sea otter census (terminated in 1976)

from Santa Cruz to Avila Beach in San Luis Obispo Bay; U.S. Fish and
Wildlife sea otter data at Piedras Blancas north of Morro Bay; elephant
seal censuses at Ano Nuevo Island by the University of California at

Santa Cruz; several years of beached animal data collected from central
California by Morejohn of Moss Landing Marine Laboratory and from the
Santa Barbara Channel area by Woodhouse of the Santa Barbara Natural
History Museum; observations on marine mammals of the Farallon Island

Research Group; and pinniped distribution and abundance data along the

whole coast collected by Dr. Mate of Oregon State University during
1974-75. In addition, California Department of Fish and Game has been
periodically censusing pinnipeds along the whole California coast since
1928.

Other wildlife studies concerning marine mammals and seabirds Include
marine mammal predatlon studies being conducted by Moss Landing Marine
Laboratory from Half Moon Bay to Big Sur, seabird diet studies in

Monterey Bay by Morejohn and studies of the Aleutian Canada Goose at

Castle Rock near Crescent City by Springer of the Fish and Wildlife
Service.

The Pt. Reyes Bird Observatory is continuing its studies of the bird

populations on the Farallon Islands where over 300 species of birds have

been recorded. The Farallons host some of the largest seabird rookeries
in the United States outside of Alaska and Hawaii and probably more than

half of California's marine birds nest on the Farallons.

There is little information available on the effects of oil and other

impact producing agents related to OCS oil and gas development on marine
mammals and birds for northern California. Small reported on the effect
of the San Francisco Bay oil spill on waterfowl. They suggested a

minimum mortality of 20,000 birds with heaviest losses incurred by
Western grebes, Surf and White-winged scoters and Common murres.
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Griner and Herdman studied the toxic and physical effects of Santa

Barbara crude oil upon waterfowl. They obtained 32 waterfowl which were

involved in the 1969 Santa Barbara spill, including Western grebes. Surf

scoters. Common loons, Common murres and Eared grebes. Pathology

studies of these birds showed that death was caused by malnurition due

to reduced or total loss of food intake (caused by the stress of oiling

and cleaning) compounded by heavy parasitism, and by respiratory

infections acquired during captivity at the treatment center. It

appeared that the incidence of fungal and infectious diseases increased

with time in captivity. There was no evidence of toxic changes in any of

the tissues of the birds from Santa Barbara.

Grau and Roudyboush at the University of California at Davis have

observed the effects of ingested oil on bird egg production. Grau and

others have demonstrated that a single dose of 200 mg of Bunker C oil

ingested by Japanese Quail reduced egg production and interfered with

embryonic development resulting in decreased hatchabiliy. In a 1978

issue of Science magazine, Miller and others reported that herring gull

chicks given low (0.2 ml) doses of crude oil had multiple sublethal

effects that could reduce long-term survival chances.

The U.S. Fish and Wildlife Service (FWS) conducted an oil spill response

workshop in 1977 to improve its capability and effectiveness in

responding to oil spills. The workshop was co-sponsered by the Office

of Migratory Bird Management and the Office of Biological Services. The

Office of Migratory Bird Management is leading the effort to develop a

FWS oil spill contingency plan for wildlife resources that will be a

part of the National Oil Spill Contingency Plan. FWS researchers at the

Pautaxant Research Center in Maryland are investigating the effects of

oil on several bird species.

Simpson, LeBoeuf and Brownell studied the effects of oil on elephant

seal and sea lion pups following the 1969 Santa Barbara Oil Spill. Tag

returns for elephant seal pups showed that oily pups survived as well as

clean pups. For sea lion tag returns, more dead sea lion pups were

oil-fouled than living pups, although no cause-and-effeet relationships

could be post-dated from the scant data.

American and Russsian observations and experiments demonstrate that the

sea otter is highly vulnerable to oil contamination. Oil can seriously

decrease the insulating properties of the sea otter's coat and lead to

death by hypothermia. Preseat rescue and cleaning procedures for oiled

sea otters are difficult and costly, with a low success rate.

Experiments conducted in Alaska show that surface oil can be washed from

a sea otter, but the solutions used also remove the otters' hair oils

which decreases the fur's insulating capability. Recent investigations

by Kooyman and Costa at Scripps Institute of Oceanography reveal that
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oiled sea otters suffer abnormal metabolic rate increases and body

temperature declines. Moreover, the investigations suggest that it

takes a minimum of 15 days for the otter's metabolic rate to return to

normal after initial oil contact and human cleaning.

4. Commercial and Sports Fishing . California Department of Fish

and Game (CDF&G) maintains long-term catch records for sport and

commercial fish harvests with the emphasis on commercial species and

provides estimates of population abundances and distribution for many

fish species. The National Marine Fisheries Service (NMFS) has data on

species caught farther offshore and foreign fishing catches in U.S.

waters.

The CDF&G also maintains an active program of research and analysis

related to commerical and recreational fish and shellfish species.

CDF&G conducts ocean surveys annually for management and prediction of

the abundance of these speices. Market sampling teams are located in

Eureka, Ft. Bragg, Menlo Park, Monterey, Morro Bay and Santa Barbara.

The National Marine Fisheries Service (NMFS) also conducts fisheries

surveys in the area as well as the ichthyoplankton samples taken as part

of the CalCOFI program. The NMFS Coastal Fisheries Resources Division

conducts research projects related to specific problems affecting the

survival of coastal and pelagic fishes with commerical or recreational

value

.

Fisheries research is also conducted at Humboldt State University by the

Federal cooperation program in Humboldt Bay and the foreign Hake fishery

study. Oregon State University and the University of Washington

fisheries research programs sample salmon populations in northern

California. Anadromous fisheries are important in northern California

for three species of salmon as well as shad, steelhead and striped bass.

The limited information available for oil effects on fish species for

northern California was described above under Special Biological Areas

and Habitats. Since there have been no OCS development activities off

northern California, there is no history of fishery - OCS development

conflicts.

5) Recreation and Aesthetics . The California Coastal Plan and

Chapter III-8 of the Winzler and Kelley Summary of Knowledge describe in

detail the recreational resources and uses for northern California.

Although data are available on sports fishing catches from the

California Department of Fish and Game, there is no quantitative

Information available on the number of sport fishing vessels for the

coast, how many people use the vessels per year, and where the greatest

fishing intensity occurs by area and time of year.

The Winzler and Kelley report briefly reviews potential impacts of OCS

development on recreational activities in northern California. However,

this analysis is not related to potential OCS development scenarios for

Sale 53 which will be developed after tract selection in October, 1978.
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6) Shipping and Navigation Conflicts . The U.S. Coast Guard is

responsible for collecting shipping information for the area. Chapter

III-3 of the Wlnzler and Kelley report summarizes available information

on shipping activity in the area, mainly shipping activity in major

ports along the coast.

As part of the enviromental Impact analysis for the proposed SOHIO

project to transport Alaskan crude oil by tanker to Long Beach,

California, Tetra Tech, under a contract from the Army Corps of

Engineers, conducted an analysis of tanker collisions and oil spill

trajectories based on various scenarios. The analysis is part of the

final environmental impact statement for the SOHIO project. This is the

only known offshore shipping analysis available for the area.

At a preliminary tract selection meeting in July, 1978 at the Pacific

Outer Continental Shelf Office in Los Angeles, the Coast Guard announced

new proposed traffic separation lanes for shipping off the northern

California coast. These proposed sea lanes will be outside the tract

selection areas for OCS leasing displayed in Figure 4, except for the

area off San Mateo county south of San Francisco. BLM will continue to

coordinate with the Coast Guard to eliminate major conflicts between

shipping and OCS development at subsequent leasing decision points.

7) Archaeological and Cultural Resources . Chapter II1-7 of the

Winzler and Kelley report summarizes available coastal and offshore

information for archaeological and cultural resources in northern

California. There have been several shoreline historical studies along

the coast to identify and catalog cultural resources, but there is no

offshore information along the coast except for the Drake's Bay area of

the Pt. Reyes Peninsula. This investigation was conducted at the skin

diving level only. There has been some archaeological consultation in

San Francisco Bay with the U.S. Geological Survey concerning Bay history

chronology.

There is no predictive or damage risk assessment for offshore and

coastal archaeological and cultural resources related to OCS oil and gas

development for northern California.

8) Infrastructure and Social Conflicts . Chapters III-l through 5

of the Winzler and Kelley report summarize socioeconomic data for the

northern California coastal counties. The California Coastal Plan also

describes coastal socioeconomic conditions and lists policies for

protecting significant coastal resources from major disruptive uses.

Generally, the northern California coastal zone is sparsely populated

except for population centers around San Francisco, Eureka, and Monterey

Bay. Heavy industrial and commercial activities are concentrated only

in the San Francisco area along the entire northern California
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coastline. Natural resource industries such as logging and fishing are

an important segment of the local economy north of San Francisco , while

tourism and recreational uses contribute substantially to socioeconomic
conditions along the entire coast.

There have been no specific predictive studies concerning potential
impacts on the northern California infrastructure and populations from

offshore oil and gas development to date, since there has been no State

or Federal development offshore northern California except for the brief

exploratory activity on federal leases in the early 1960 's discussed
previously in Chapter II of this plan. Local, State and federal

government agencies are increasing their coordination efforts to resolve

major conflicts between energy development and socioeconomic stability
in the coastal zone. The Coastal Energy Impact Program, administered by

the Office of Coastal Zone Management in the National Oceanic and

Atmospheric Administration, makes federal funds available to local

governments to assess the impacts of energy development in their area.

9) Geologic Hazards .

a. Engineering Properties . Engineering studies of sediments have
been conducted in shallow waters of the northern California OCS, but
these studies have been predominantly in State waters and in very
localized coastal areas such as electrical power plant sites in Humboldt
Bay, San Francisco Bay, Elkhorn Slough in Monterey Bay, Morro Bay, a

proposed nuclear site at Pt. Arena and a nuclear plant at Diablo Cove

near San Luis Obispo Bay. As mentioned previously, proposed municipal
sewage outfalls along the coast also require engineering studies. The
Army Corps of Engineers has conducted studies in San Francisco Bay
concerning the effects of dredging in the bay and the Sacramento River
Delta. There are no offshore platforms on the northern California OCS,

but engineering studies have been peformed for offshore platforms placed

in federal and State waters in the Santa Barbara Channel.

b. Sediment Distribution Studies . Surface sediment distribution
has been mapped and characterized for offshore California on a broad
scale. Available offshore geologic and oceanographic data for central

California are displayed on two charts: "Oceanographic Data of the

Monterey Deep Sea Fan" and "Oceanographic Data Off Central California
37° to 40° North including the Delgada Deep Sea Fan". These maps
display several sediment stations taken in lines off Monterey and San

Francisco Bays as well as several stations inside these two bays, but

few sediment stations in other areas.

The U.S. Geological Survey (USGS) is comparing five areas along the West

Coast (southern Washington, southern Oregon-northern California, central
California, Santa Barbara and southern California) to identify and

understand sedimentary and depositional processes. The USGS is also

studying sedimentary and geochemical processes in San Francisco Bay. A

Sea Grant Project being conducted by the University of California at
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Berkeley Is examining areas of the central California OCS for potential

for sand and gravel mining. The study includes analysis of grain size

distribution and plotting of data on computer maps. Beach, lagoon,

slough, and other nearshore environments are the subject of continuing

sediment distribution studies by the U.S. Army Corps of Engineers.

c. Slope Stabiltiy . Sediment sampling and profiling have been

conducted on the shelf by universities, the USGS, the U.S. Navy> and the

oil industry. However, coverage is not uniform and potential hazards

are not well known. The Monterey submarine canyon has been investigated

by geologists at Moss Landing Marine Laboratory and the Naval

Postgraduate School in Monterey.

d. Seismic Events . The offshore stratigraphy and seismic history

of northern California are not well known because sampling and coring

localities and geophysical surveys are too widespread to make detailed

analyses. In most cases, onshore data have been extrapolated offshore

to define structures and, therefore, suspected active seismic areas are

based on inference. No bottom seismometers have been placed on the

shelf floor to record seismic events. Some earthquake epicenters are

known offshore central California and are plotted on the maps described

above. However, there are no detailed data for the shelf north of San

Francisco to the Oregon border. Therefore, the magnetic and seismic

reflection data that exist for offshore northern California only serve

to provide a general picture of geologic features and history of seismic

events.

As discussed in Chapter II, USGS has collected additional seismic

reflection data offshore northern California and purchased additional

high-resolution data to evaluate potential hazards. The Conservation

Division of USGS will be evaluating proprietary data from exploratory

test wells drilled in the late 1960's- in northern California.

B. Outside Scientific Assessment . By circulating this plan to the

scientific community and other government agencies, ELM hopes to obtain

critical review and comment on: 1) The adequacy of the existing

information base to answer the management questions listed in Chapter

III within the timeframe of future leasing and development activities in

Chapter II for FY 1979-80; and, 2) past and new approaches to gain

information to answer the predictive impact assessment and cost analysis

questions posed for these management questions.

CHAPTER V. PROPOSED NORTHERN CALIFORNIA STUDY TOPICS FOR FY 1979 and 80

This chapter describes the relationship between planned BLM

environmental assessment activities for Sale 53 in FY 1979 and 80 and

proposed study topics. As discussed in previous chapters, the

information needs for these leasing decisions in this time period are:
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1. Prediction of major impacts from OCS development activities and the

significance of these impacts related to the issues described in Chapter
III for use in the environmental statement process.

2. Information to develop cost effective and adequate mitigating
measures such as lease stipulations, alternatives to the proposed
action, and changes in OCS Operation Orders to reduce the detrimental
impacts. This information will be used in the environmental statement
process and the SID.

3. Information to estimate social costs or benefits for each of the

Identified issues and mitigating measures. This information will also

be used in the SID and the final tract selection decision.

The study design and approach for several of these proposed study topics

will be closely coordinated with USGS, FWS, and MPS; other responsible
federal agencies; and the State of California.

A. Planned BLM Environmental Assessment Activities for Sale 53 In FY

1979 and 80. The BLM staff at the Pacific OCS Office and the Washington
Office will be gathering information for the Sale 53 draft and final
environmental Impact statements in FY 1979 and 80. Therefore, a

contract study will not be needed for every issue and question described
in Chapter III. Many of the Issues and questions can be addressed with

existing information. The Pacific OCS Office has prepared a Unit

Resource Analysis (URA) for northern California based on the Winzler and

Kelley Summary of Knowledge, as well as information from other available

sources. This environmental and socioeconomic information will be

updated by the staff throughout 1978-1979.

USGS will be providing BLM with proposed development scenarios for Sale

53 after tract selection in October, 1978. These development scenarios
will be the basis of the impact analysis in the environmental statement.

To help analyze socioeconomic impacts from these development scenarios,
BLM will employ the Curtis Harris Socioeconomic Model developed at the

University of Maryland. This computer model uses the development
scenarios provided by USGS to analyze projected economic activity for

Industrial, commercial, and consumer sectors on a county level. This

model is run by the University of Maryland under contract to BLM for

each OCS lease sale.

To help analyze potential oil spill trajectories and Impacts from Sale

53, BLM will be contracting to USGS to run an Oil Spill Trajectory Model

developed by the Reston, Virginia USGS Office. This model will use the

USGS development scenarios for Sale 53 and the best available wind and

surface current data to predict major oil spill trajectories and to

develop probabilities of major spills hitting various resources and

coastal land segments in northern California.
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B. Proposed Study Topics . The following proposed study topics are

described In relation to Issues, major Impacts, and management questions

described in previous chapters. Each study topic was evaluated by the

significance matrix in Tables 6 and 7. The tables give two examples of

working through the matrix for a given issue or question. The issues

are ranked by priority for FY 1979 and 80. As discussed previously,

this plan will be reviewed annually by the the public and the scientific

community and revised by June of each calender year. The present

ranking could change during FY 1979 based upon funding and manpower

availability.

1. Marine Bird and Mammal Impacts

Decision to be affected : Threatened and endangered species

consultation needs for Sale 53, Secretarial Issue Document (SID), final

tract selection. Operating Orders, lease stipulations.

Decision Timing ; Mid 1980 to early 1981

Activity or Technology Affected by Decisions : Mix of tracts

offered in lease Sale 53, threatened and endangered species consultation

process with FWS, drilling and operating activities.

Significant impact producing agents:

Human disturbance from structure placement, machinery noise, and

routine servicing of rigs and platforms by boats and aircraft; acute and

chronic oil spills; chronic discharges from normal operations.

Decisionmaker's, Mid-Level, and Technical Questions ;

Refer to Chapter III.,C.3.

Degree of Detail : Seasonal; area resolution of 3 to 10 km of

coastline; semi-quantitative data

Types of Studies Needed ;

(1) Marine Bird and Mammal Reconnaissance Survey of Proposed Lease

Areas for Sale 53. Since there is a substantial amount of available

data on rookeries, nesting areas, and coastal habitats for marine bird

and mammal populations in northern California, this survey would

concentrate on the offshore environment where little or no data exists.

The study would concentrate on the tentative tract selection areas for

Sale 53 and obtain seasonal data for bird and mammal distribution and

abundance at sea. The study would also summarize and analyze all

available data for coastal and Island habitats for significant bird and

mammal species most likely to be affected by OCS development activities.

The products would identify and map critical breeding areas, migratory

pathways, foraging areas, and nesting habitats for the major populations

in the area by season.
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In addition to the above products, the study would evaluate available

information on major impacts from OCS oil and gas development activities

on marine birds and mammals, make conclusions concerning the

significance of the impacts for the area, recommend realistic mitigating

measures for BLM to consider, and conduct a cost/benefit analysis of the

proposed mitigating measures.

(2) Summary and Analysis of Available Physical Oceanographic and

Meteorological Data for Northern California . BLM will enter into an

interagency agreement with the National Oceanic and Atmospheric

Administration (NOAA) to summarize and analyze the available historical

data in the national archives for physical oceanography and meteorology

offshore the entire California coast in FY 1979. The study will start

in November, 1978. This study will emphasize analysis of surface

currents and wind data required for the USGS oil spill trajectory model

for Sale 53. Therefore, the oil spill trajectory model will be using

the best available information to predict major spill trajectories on

marine bird and mammmal population concentrations and habitats based on

the proposed development scenarios for Sale 53. This study will also

summarize the available historical data for severe storms and

oceanographic events (e.g., tsunamis) along the coastline.

(3) Fate and Effects of Oil on Selected Bird Species . Although

the short-term, acute effects of oil spills on several bird species are

well-known, the long-term, sublethel effects of oil on bird species and

populations are poorly known and are just starting to be investigated.

The BLM realizes that the FWS and other regional organizations are now

conducting investigations to answer the long-term effects questions for

bird species. After coordination with the FWS, BLM will consider

providing funds for long-term oil fate and effects studies for selected

bird species in northern California.

2. Impacts on Special Biological Areas and Habitats Including

Threatened and Endangered Species Habitats

Decision to be affected : Secretarial Issue Document (SID), final

tract selection, lease stipulations, operating orders, threatened and

endangered species consultation needs for Sale 53.

Decision timing : Late 1980 to early 1981

Activity or technology affected by decisions : Mix of tracts

offered in lease Sale 53, threatened and endan^^ered species consultation

process with FWS, drilling and operation activities.

Significant impact producing agents ;

Structure and structure placement; discharges of drill cuttings,

drilling muds, sewage, and debris from normal operations; acute and

chronic oil spills.
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Decisionmaker's, Mid-Level, and Technical Questions ;

Refer to Chapter III.C.2.

Degree of Detail ; Seasonal; area resolution of 3 to 10 tracts or

10 km coastline, seml-quantltatlve data.

Types of Studies Needed ;

(1) Biological Characterization Study of Marine and Coastal

Habitats . Although there are many Identified technical questions

covering a wide range of potential Investigations, the critical

Information that Is needed first is to identify and describe the

biological habitats, populations, and processes In or adjacent to the

proposed lease areas. The BLM will be entering into a Memorandum of

Understanding with the FWS to conduct an Ecological Characterization of

the Central and Northern California Coastal Region . The specific

objective of the study is to obtain and synthesize available

environmental data for the central and northern California Coastal

Region which identify and describe important resources, ecological

processes, and their Interrelationships within the study area and to

provide an analysis of their functional relationship. The study will

also summarize and analyze available data for special biological

habitats potentially affected by CCS development activities including

available information on endangered and threatened species and habitats.

The study products will identify and map critical offshore and coastal

habitats and describe why they are critical or special.

In addition, the study will identify critical data gaps and processes in

need of additional study to answer questions about the significant

effects of DCS oil and gas development on biological resources and

habitats in central and northern California.

(2) Summary and Analysis of Available Physical Oceanographic and

Meteorological Data for Northern California . This is the same study

described above under Marine Bird and Mammal Impacts and will provide

information to use in the USGS oil spill trajectory model described

previously.

(3) Fates and Effects of Oil on Marine Organisms . This study

topic would be handled at the national level by the BLM Washington

Office in coordination with other ongoing oil fate and effects programs

as described in Chapter I of this regional plan and also In the national

plan.

3. Air Quality Impacts

Decisions to be affected ; SID, final tract selection, lease

stipulations, operating orders.

Decision timing : Late 1980 to early 1981.
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Activity of technology affected by decisions : Mix of tracts
offered in lease Sale 53, offshore emissions from OCS development
facilities.

Significant impact producing agents ; Offshore emissions from
normal development and production activities, including oil and gas
transportation; air pollution emissions from major oil spills.

Decisionmaker's, Mid-Level and Technical Questions : Refer to

Chapter III.C.l.

Degree of detail : Seasonal; areal resolution of 3 to 10 tracts or
10 km of coastline; qioantltative.

Types of Studies Needed;

(1) Air Quality Trajectory Modeling and Evaluation of Major
Impacts for Various Sale 53 Development Scenarios . This study would
describe the existing air quality conditions and standards in the area;

model air pollutant emissions from OCS development and production
activities based on proposed development and production activities based
on proposed development scenarios; estimate and model air pollutant
emissions from major predicted oil spills; conclude whether or not air

quality standards would be violated from various OCS development
activities and production levels; recommend effective mitigating
measures for reducing the major impacts Identified; and conduct a

cost/benefit analysis of the proposed mitigating measures and major
Impact levels.

(2) Summary and Analysis of Available Physical Oceanographic and
Meteorological Data for Northern California . This is the same study

described previously under Bird and Mammal Impacts. It will provide the

best available wind information for the area to use in the air qualtiy
modeling study described above.

4. Geologic Hazards

Decision to be affected : SID, final tract selection, lease
stipulations, operating orders.

Decision timing : Late 1980 to early 1981.

Activity or technology affected by decisions ; Mix of tracts

offered in lease Sale 53, drilling practices, types of completions,
location and types of rigs and platforms, pipeline routes.

Significant Impact producing agents ; Active submarine faults;

sediments; areas of potential slumps, creeps or landslides, shallow gas

pockets.
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Decisionmaker's, Mid-Level, and Technical Questions ; Refer to

Chapter III.C.9.

Degree of detail ; Short-term; tract specific area resolutions and

2-5 km of coastline; semi-quantitative.

Type of Study Needed ;

Offshore Geologic Hazards Study of Proposed Lease Areas for Sale

53. As discussed in Chapter II, the USGS Geological Division is

conducting a geologic hazards study and evaluation in northern

California in the Eel River Basin area under a Memorandum of

Understanding (MOU) with BLM. ELM will consider joint funding with USGS

for additional hazards work in proposed lease areas identified by tract

selection for Sale 53. These hazard studies should not only identify

and map potential hazards, but also evaluate their probability of

occurrence and the significance of major impacts on OCS development

activities based on current operating technology. BLM will coordinate

with USGS on any other geological hazards studies and will work with

USGS to develop realistic mitigating measures to reduce potential

impacts and evaluate the costs of the proposed mitigating measures.

5. Shipping and Navigation Conflicts

Decision to be affected ; SID, final tract selection.

Decision timing ; Late 1980 to early 1981.

Activity or technology affected by decision ; Mix of tracts offered

in lease Sale 53, placement of development and production facilities,

U.S. Coast Guard and Army Corps of Engineer regulations.

Significant impact producing agents ; Offshore rigs and platforms;

boat traffic servicing these facitlities; major oil spills.

Decisionmaker's, Mid-Level, and Technical Questions ; Refer to

Chapter III.C.6.

Degree of detail ; Short-term; areal resoloution of 3 to 10 tracts

or 10 km of coastline; semi-quantitative.

Type of study needed ; Since BLM and the Department of the Interior

coordinate closely with the Coast Guard and the Corps of Engineers

throughout the leasing and development process, many of the shipping

conflicts with OCS development activities are avoided at an early stage.

As discussed previously in chapter IV, the new proposed sea lanes for

northern California are outside of most of the high interest areas for

Sale 53. After further consultation with the Coast Guard, BLM will

consider funding a study to predict major impacts and risks to shipping

for proposed OCS development scenarios for Sale 53.
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6. Commercial and Sports Fishing Impacts

Decision to be affected : SID, final tract selection, lease

stipulations, operating orders.

Decision timing : Late 1980 to early 1981.

Activity or technology effected by decisions ; Mix of tracts

offered in lease sale 53, types of development and production

facilities, placement of development and production facilities, drilling

and operating activites.

Significant impact producing agents : Structures and structure

placement; discharges of drill cuttings, drilling muds, sewage, and

debris from normal operations; acute and chronic oil spills; pipelines.

Decisionmaker's, Mid-Level, and Technical Questions ; Refer to

Chapter III.C.4.

Degree of Detail ; Seasonal, areal resolution of 3 to 10 tracts or

10 km of coastline; semi-quantitative.

Types of Studies Needed ;

(1) Analysis of Commerical and Sports Fishing Impacts in Northern

California from Proposed CCS Sale 53 Development Activities . This study

would analyze the considerable data and catch statistics available from

the California Department of Fish and Game and the National Marine

Fisheries Service to identify and quantify the major fishing areas in

northern California and their regional economic value. From analyses of

the various proposed CCS development scenarios, the results of the oil

spill trajectory model and historical data on CCS development and

fishing conflicts in other already developed CCS areas, this study would

describe, predict, and quantify the potential major impacts and

conflicts from Sale 53 on commercial and sports fishing in northern

California. The study would also recommend effective mitigating

measures for BLM to consider based on the devlopment scenarios and the

oil spill model results to reduce major impacts on commercial and sports

fishing. This analysis would use computer modeling techniques and

cost/benefit analysis to quantify the levels of impacts and the effects

of the proposed mitigating measures.

This study will be coordinated with the Fish and Wildlife Service, and

National Marine Fisheries Service, California Department of Fish and

Game, and local fishermen's cooperatives.

(2) Summary and Analysis of Available Physical Oceanographic and

Meterological Data for Northern California . This is the same study

described previously under Bird and Mammal Impacts. It will provide the

best available current and wind information for the area to use in the

USGS oil spill trajectory model described previously.
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7. Impacts on Archaeological and Cultural Resources

Decision to be affected : SID, final tract selection, lease

stipulations, operating orders. —

Decision timing : Late 1980 to early 1981.

Activity or technology affected by decision : Mix of tracts offered
in lease Sale 53, placement of development and production facilities,

drilling and operating activities.

Significant impact producing agents : Structures and structure

placement; acute and chronic oil spills; pipelines.

Decisionmaker's, Mid-Level, and Technical Questions ; Refer to

Chapter III.C.7.

Degree of Detail: No temporal resolution; tract specific or 2-5 km

of coastline; semi-quantitative.

Type of Study Needed : After further coordination with the Heritage
Conservation and Protection Service and the State of California, BLM

will consider funding a study to map sensitive offshore and coastal
cultural resources in or adjacent to proposed lease area for Sale 53.

Based on the proposed development scenarios and the results of the oil

spill trajectory model, this study would identify major impact areas;

predict expected damage; propose effective mitigating measures for BLM

to consider to reduce the major impacts; and, conduct a cost/benefit

analysis of the proposed mitigating measures.

8. Recreation and Aesthetic Impacts

Decision to be affected : SID, final tract selection, lease

stipulations, operating orders.

Decision timing : Late 1980 to early 1981.

Activity or technology affected by decision ; Mix of tracts offered

in lease Sale 53, placement and types of development and production
facilities.

Significant impact producing agents : Offshore and onshore

development and production facilities; major oil spills.

Decisonmaker's, Mid-Level and Technical Questions : Refer to

Chapter III.C.7.

Degree of detail : Annual; areal resolution of 3 to 10 tracts or 10

km of coastline; semi-quantitative.
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Type of study needed : Since there is considerable information

available from the National Park Service and the California Department

of Parks and Recreation on the locations and uses of the recreational

resources in northern California, any study that BLM will consider

funding would concentrate on describing, predicting and quantifying the

major impacts and their costs based on proposed development scenarios

for Sale 53. The study would identify effective mitigating measures and

conduct a cost/benefit analysis of the proposed mitigating measures.

BLM will coordinate with the appropriate federal agencies and the State

of California before developing such a study.

CHAPTER VI. SCHEDULING AND AVAILABILITY OF RESULTS

A. Scheduling

Table 8 summarizes BLM's proposed OCS environmental studies

activities for FY 1979 and 80. As discussed previously, BLM will

continue to coordinate with other federal agencies, the State of

California, the scientific community, and public interest groups to

develop studies that will provide information in the proper format and

in time for use in OCS management decisions in the leasing and

development process. The Pacific OCS Office is developing detailed work

statements for several of these studies in cooperation with other

federal agency scientists and the State of California. The study

priorities are as listed in Chapter V. After work statements are

prepared, BLM will develop Memorandom of Understanding (MOU's) with

other federal agencies or requests on proposals (RFP's) for competitive

procurements to conduct the studies.

B. Availability of Results

Final reports of all studies funded by the Bureau of Land

Management are available to the public. In order to ensure the widest

possible availability of each report in the most practical manner, the

BLM transmits the master copy of each report to the National Technical

Information Service for publication upon request in either paper or

microfiche. Appendix D lists all reports currently available that have

resulted from BLM environmental studies on the west coast, along with

their prices and sources.

Recognizing that some of the more massive reports may be prohibitively

expensive, the Pacific OCS Office has distributed a limited number of

paper and microfiche copies of all reports to selected governmental,

academic, or other public institutions. Interested parties may consult

the attached list of such repositories for the one nearest them.

A long lead time is often required to implement a study and see it

through to an acceptable final product. While studies targeted to a

particular decision step will have to be completed well in advance of

the anticipated action, most studies will relate to more than one
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decision. Therefore, information assessment relevant to an interim
requirement is routinely assembled by BLM field office personnel while a

study is underway. Progress reports discussing initial findings and
results submitted on a monthly or semi-annual basis, are received from
each contractor for this purpose. Because of the limited and cumulative
nature of this material, it is impractical to publish early findings on

a programmed basis. However, investigators are encouraged to publish
such information in appropriate magazines, journals, or other
professional references.

Every two months, the Pacific OCS Office distributes an Environmental
Studies Field Report which briefly summarizes progress on each contract,
coordination activities and pertinent results. Interested agencies have
found ths a useful forum by which to track progress and interim
information. The Pacific OCS Office encourages and welcomes queries or

comments on any of its environmental studies, and invites suggestions
for better resolution of significant and timely issues.
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APPENDIX A

Description of Steps in the Decision-Making Process
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DESCRIPTION OF STEPS IN DECISIONMAKING PROCESS

i. Tentative Sale Schedule

OBJECTIVES: To provide a framework for orderly development of OCS resources

To provide advance notice of proposed leasing actions to the public

To program the timing of Departmental pre-leasing steps and

prioritize issue development by region.

CONTENT/ FORMAT:^ One page showing tentative sale dates and timing of pre-sals

steps for a four to five year period

TIMING: Revised periodically, historically approximately bi-annually;

OCS Lands Act amendments would require annual update

MANDATE: Departmental policy based on OCS Lands Act requirement for orderly

resource development

PRIMARY BASES: Regional resource and environmental data, current energy

situation, industry capabilities, availability of technology,

proximity of resources to market, general hazards to development,

desirability of regional development based on recommendations

by States and others.

ASSOCIATED DECISIONS: The final selection of a tentative sale schedule is

the culmination of a series of relational judgments regarding

potential development of one area as opposed to another, and

regarding the sequencing of sale scheduling within each area.

Qualifying parameters used in these judgments include orderly

development, protection of the marine environment,

gradual development of all frontier areas, current and projected

energy supply picture.

RESPONSIBLE PARTIES: BLM in consultation with POCS drafts schedule and options.

Options reviewed by AS/PBA and AS/L6iJR. Director, BLM recotrniends

one option. Final selection by Secretary. Signed by Director, BLM.
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INPUT GROUPS: BLM, USGS, FWS, POCS , AS/PBA, AS/L&WR, States, industry,

special interests

AVAILABLE DOCUMENTATION: First tier of two-tier nomination report; regional

resource estimates by USGS; other comments, recoinnendations,

and data offered by anyone.

Call for Nominations

OBJECTIVES: To solicit industry's interest in specific tracts within a

defined geographic region

Tp initiate the pre-Ieasing coordination process

To receive positive or negative nominations and comments from

Federal and State agencies and the public

To begin to focus information needs on areas where there might

be leasing activities and where issues are being more clearly

defined.

CONTENT/FORMAT: Federal Register notice indicating geographic boundaries of

call area, criteria and format for nominations (both positive

and negative) , closing date

TIMING: Identified on leasing schedule, and generally held to unless

major objection. Call generally open 50-70 days. '

MANDATE: 43 CFR, part 3300, subpart 3301.3

PRIMARY BASES: Resource Reports from Federal and State agencies, estimates

of desired sale size, areas of special significance to be excluded

from call area.

ASSOCIATED DECISIONS: Evaluation of Resource Reports and resource estimates

and any actions to limit call area or identify preliminary

stipulations that may apply to certain tracts

RESPONSIBLE PARTIES: BLM - FO and WO, Director BIM (with approval by Secretary)
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INPUT GROUPS: BIM (USGS, B'JS under 2974) FO & WO 722, 732

AVAILABLE DOCUMENTATION: Resource Reports from Federal and State agencies

Tentative Tract Selection

OBJECTIVES: To select a set of tracts for intensive environmental analysis

to determine each tract's appropriateness for lease offering

To provide to the Secretary and the public a preliminary list

of tracts to be considered for leasing

To begin preparation of development scenarios

CONTENT/FORMAT: List of tracts identified by block number on Protraction

Diagram, acreage, average water depth and distance from shore,

preliminary stipulations (if any).

TIMING: At least 60 days after Call for Nominations

MANDATE: 43CFR, part 3300, subpart 3301.4

PRIMARY BASES: Nomination pa'tterns, negative nominations, socioeconomic and

environmental information from Federal, State and local agencies,

identifications of unique areas, preliminary risk assessment and

pollutant trajectory analysis, major resource use conflicts,

special interest by BIM or USGS (e.g., tracts previously offered

or tracts in danger of drainage)

.

ASSOCIATED DECISIONS: Policy decision on approximate size of lease offering;

resource use conflicts that appear unmitigatable; preliminary

tract evaluations and possible revenues; method of bidding

(royalty v. bonus)

RESPONSIBLE PARTIES: BLM and USGS in field recommend to BLM/USGS in Washington;

mutual list agreed on and submitted to Secretary through Director,

BUI.

INPUT GROUPS: BLM, USGS, States, local governments, private parties, industry,

FWS, other Federal agencies.
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AVAILABLE DOCUMSNTATION: Nomination pattern without names of companies;

set of negative nominations and reconmended stipulations.

It. Preparation of ES

OBJECTI\'ES: To describe existing environmental conditions

To predict short and long-terra impacts of the proposed lease

sale on human, marine, and coastal environments

To identify possible ways of mitigating adverse impacts

To present alternatives to the proposed action

r

To allow public review of proposed action

CONTENT/ FORMAT: Generally a large document with complete descriptive, predictive

and analytical information on physical, biological atid" socio-

economic conditions and impacts. Specific regional issues should

be thoroughly discussed. First full presentation and discussion

of stipulations that might be imposed. Final ES addresses all

comments.

TIMING: Begins with tract selection; draft ES approximately 4-5 months

later; public hearings and conment period during subsequent

2 months; final ES 3-4 months later

MANDATE: NEPA
*

PRIMARY BASES: All .ivailable environmental and socioeconomic information;

development scenarios supplied by USGS; oil spill trajectory model;

Harris/Seas socioeconomic models; previous sale ES's (if any);

Federal, State, local, and public review comments on draft ES;

possible transportation routes identified by TRAMP.

ASSOCIATED DECISIONS: Methods of mitigation (including stipulations and the

tracts to which they would be applied), status of resolution of

significant regional issues; Solicitor sign-off; Environmental

Project Review sign-off.
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RESPONSIBLE PARTIES: Both ES prep and hearing conducted by appropriate FO;

review by WO 732 and 712; Director, BLM; Solicitor; EPR; Secretary

sign-off; USGS and FIJS under S.O. 2974; public hearings and written

review comments in final ES by Federal' agencies, States, public.

AVAILABLE DOCiniENTATION : All included in ES except tract specific resource estimates

(which are never made public and need not be completed until just

before the lease saleJL

Draft SID and preliminary Notice of Sale

OBJECTIVES: To provide Secretary and public with notification of possible

lease sale and the tentative bases on which the Secretary

will make his decision

To allow additional public review and comment on anticipated

Federal actions

CONTENT/FORMAT: SID format discussed in subsequent step; proposed Notice of

Sale identifies tracts proposed for offering; applicable

stipulations; criteria for bidders qualifications; format of

bidding and method.

TIMING: Approximately 60 days after final ES.

MANDATE: NEPA and Department policy

PRIMARY BASES: See subsequent step.

ASSOCIATED DECISIONS: See subsequent step.

RESPONSIBLE PARTIES: See subsequent step.

AVAILABLE DOCUMENTATION: Final ES and comments; SID

^' Final SID

OBJECTIVES: To synopsize all factors related to proposed action

To present to Secretary alternatives to the action with

concommitant environmental and economic impacts

To present Secretary with regional issues, and their possible

resolutions
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CO>JTENT/FORMAT: Executive summary format; pTesents significant environmental

and socioeconomic information derived from ES; may present other

economic, technological or political information not required

in ES; all proposed stipulations and associated impacts included.

Attached to ES

TIMING: At least 60 days after proposed Notice of Sale

MANDATE: NEPA

PRIMARY BASES: Final ES; proprietary resource evaluations from USGS; additional

information supplied or acquired since final ES and resulting

from proposed Notice of Sale; DOE coordination

ASSOCIATED DECISIONS: Desired size of lease offering; political considerations;

evaluation of ability to mitigate adverse impacts and resource

use conflicts

RESPONSIBLE PARTIES: WO 712 in consultation with POCS prepare draft; reviewed

through BIM and USGS; reconmended course made by Director, BIH.

AVAILABLE DOCUMENTATION: Comments from review of draft SID and draft Notice

Final Tract Selection

OBJECTIVE: To compile the list of tracts that will be offered and the

stipulations that will be imposed on each

CONTENT/FORMAT: List of tracts identified by block number, water depth, location,

distance from shore; stipulations and the blocks to which they

will be applied (general and specific)

TIMING: After SID and before Notice o£ Sale

MANDATE: Departmental policy

PRIMARY BASES: SID and final ES; newly acquired information

ASSOCIATED DECISIONS: Scheduling of Notice of Sale and Sale date
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.0.

TIMIKG:

MANDATE:

AVAILABLE DOCUMENTATION: None

RESPONSIBLE Pi\RTIES: OCS FO and WO 722; Solicitor; Director, BI?!

Notice of Sale

OBJECTIVE: To provide to all interested parties notification of lease sale

and date, tracts being offered, bidding factors, lease terms

(including applicable stipulations)

At least 30 days before proposed sale date

OCS Lands Act; regulations 43CFR; 3301.5

PRIMARY BASES: Final tract list; applicable stipulations; resource evaluation

ASSOCIATED DECISIONS: Royalty v. bonus bidding deterninations

AVAILABLE DOCUMENTATION: None

RESPONSIBLE PASTIES: OCS FO and WO 722; Solicitor; Director, BIM

Sale - Leases Issued

OBJECTIVE: To conduct competitive bidding (sealed bids)

KxnJorfltion V^;^n Fwoivption fnii Tirilllno Pprmit Approval

OBJECTIVE: To provide for effective and environmentally sound exploration

for oil and gas on the OCS

To monitor anticipated exploration activities

CONTENT/FORMAT: Plan is a technical document submitted by operator indicating,

among other things; specific tract and approximate location(s)

to be drilled on tract; type of rig to be used; depth to be drilled;

mud program; desired time of drilling; high resolution seismic

data coverage of tract; reservoir maintenance program; results

of any required environmental surveys

May be submitted any time up until final 90 days of five yc:..

lease term. Approval may take 2-3 months

Operating regulations

PRIMARY BASES: Bases for approval are generally compliance checks with sound

practices and administrative requirements. These include compliance

TIMING:

MANDATE:
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with applicable Operating Orders and regulations, stipulations

on the tract, proof of NPDES permit from EPA, CZMA, rig verification

program (whan completed)

ASSOCIATED DECISIONS: Inspection scheduling

RESPONSIBLE PARTIES: Industry, USGS Conservation Division, BLM, FWS, KPS,

HCRS, States, EPA, USCG

AVAILABLE DOCUMENTATION: Operating Orders, stipulations and Notices to

Lessees and Operators, if any

11, Transportation Management Plan Approval

OBJECTIVES: To facilitate orderly and timely devlopment of hydrocarbon

resources on the CCS to meet the Nation's energy needs

To protect environmental resources on the OCS and in coastal areas

To establish a process for early and continued cooperative planning

tormeet management information needs of affected decisionmaking

bodies In the region

CONTENT/FORMAT: Analysis and recommendations for discrete pipeline corridors

and alternatives; identification of sound alternative areas for

the location of onshore facilities; alternatives regarding surface

vessel transportation (coordinated with appropriate regulatory

agencies) ; plans for monitoring construction and operations

and follow-up studies that may be required; stipulations and

use requirements applicable to rights-of-way.

TIMING: Planning process begins with Call for Nominations; final approval

targeted for before development plan submission

MANDATE: Departmental policy; -program not yet implemented

PRIMARY BASES: Results from regional and site-specific management studies;

results from socioeconomic studies conducted by States; hazards

assessments; spill trajectory modeling; £S on sale
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ASSOCIATED DECISION: Regional Management Studies Pis-., Site-Specific

Management Studies Plan; funding sources and procurement of

studies; quality, availability, utility of existing information;

other agency responsibilities (besides BIM and affected States);

composit -a and tasks of working groups

RESPONSIBLE PARTIES: Primarily Blil and potentially affected State(s); all

Federal agencies with jurisdictional or regulatory responsibilities

for OCS operations; industry; local regulatory groups; public and

special interest groups.

AVAILABLE DOCUMENTATION: Regional and site-specific plans and studies results;

refined development scenarios; refined spill trajectory models

(applied) ; approved coastal zone management plans

Development and Production Plan Evaluation and Approval

OBJECTIVES: To provide for effective and environmentally sound development

and transportation to market of OCS oil and gas

To provide advance notice of need for offshore and onshore

production and transmission facilities

CONTENT/ FORMAT: Development/production plans are again highly technical

documents that describe the company's proposed method of producing

and delivering hydrocarbons from a field. Of particular importance

are the results from exploration activity (which serve to define

reservoir size and producibillty) , additional geological and

geophysical information, type of hydrocarbon (oil, gas, condensate),

well development and maintenance programs, estimates of maximum

efficient rate of production to maintain the reservoir, preferred

method of transport to shore and landing points, and required onshore

facilities.
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TC-IING: 1% CO 8 years after producible discovery

M.\ITDATE: 30 CFR, part 250.34

PRIMAIIY BASES: Bases for approval, as for exploration plans, are generally

compliance and consistency checks on sound practices and

administrative requirements. These include compliance of the

proposed field development plan with Operating Regulations and

Orders", stipulations on the lease, inclusion of certain permit

approvals (EPA for pollutant discharges. Corps of Engineers for

for placement of mobile or permanent structures. State and local

approvals for development staging areas, USGS permit to Install

platform) and consistency with other State and local regulatory

requirements, including approved coastal zone management plans.

Of particular Importance here Is consistency with an approved

regional Transportation Management Plan (TMP) for that portion

of the development plan that relates to transportation of product.

Development of the TMP Involves coordination, studies, and

planning by all the involved State, local and Federal agencies,

as well as industry, that have responsibilities in DCS activities.

The planning program being developed by BLM will streamline

development plan preparation, allow for more integrated review

and approval, and provide significant information to any EAR or

ES that might be required on the development plan.

ASSOCIATED DECISIONS: Keed for an ES on development plan (current Secretary) has

coainltted Department to prepare at least one in each frontier area);

actions on all permits to be Included in plan; development scenario;

EAR; USGS permit to install platform

RESPONSIBLE PARTIES: Industry submits plan; prior action by Corps, USGS (with

BLM, NPS, FWS) for permit to install platform and EAR; States and
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local agencies for permits for development staging areas;

Area Supervisor (USGS) approves development plan

DOCUMENTATION: Geological/geophysical information well logs from exploratory

drilling r^ cgram (proprietary); approved State coastal zone manage-

ment plan(s) ; Transportation Management Plan for region, which

includes results of regional and site-specific studies;

Corps permit; USGS permit to install platform

Pipeline Permit Issuance

OBJECTIVES: To provide for environmentally safe and sound transport of oil

and gas from the OCS

CONTENT/ FORMAT: No specified format; must state purpose, material to be

transported, size of pipeline, total distance and width of right-

of-way proposed, accurate locations of initial and terminal

points, and a 1:160,000 map showing accurately located center

line of right-of-way proposed

TIMING: Sometime after production wells drilled; all permits issued

within 10-30 days (API estimate), contingent on archeological

survey; five years in which to construct

MANDATE: OCS Lands Act - 67 Stat. 464, Sec. 5(c)

PRIMARY BASES: Approved development plan; approved Transportation Management Plan

(for BIM right-of-way approval); regional and site-specific studies

and available information on. resource use conflicts, hazards,

and severity of impacts; oil spill trajectory analyses; development

ES (if any).

RESPONSIBLE PARTIES: USGS, BLM, FWS, COE, USCG, FCC, ICC, MTB, State and local

regulatory bodies. None of the Federal agencies is required to be

the last approving agency. State and local permits come after Federal.
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DOCUMENTATION: As in previous step plus any new information.

Lease Termination or Expiration

OBJECTI\rE: To assure diligent exploration, and development of tracts with

marketable reserves of hydrocarbons

To provide for orderly development of resources

CONTENT/FORMAT: Notification by Secretary in writing; voluntary relinquishment

by lessee in writing

TIMING: Any time during lease term

MANDATE: OCS Lands Act

PRIMARY BASES: Several different conditions can result in termination or

cancellation. The primary lease term is 5 years, renewable

under terms whereby the lessee shows indications of marketable

reserves or when in production. Lease terra may not be renewed

when there is unproductive testing by drilling, or lessee

through inaction shows lack of diligence. Leases may be re-

linquished (terminated) voluntarily by the lessee, as in the case

of unproductive exploratory drilling. Other conditions affecting

lessee's ability to explore or produce (lack of capital, lack

of equipment, etc.) would likely result in an assignment of

lease to another lessee, rather than relinquishment. Leases may

also be cancelled by the Secretary (subject to judicial review)

if he feels there is evidence of non-diligence or non-compliance

with applicable stipulations. Orders, or other lease terms.

ASSOCIATED DECISIONS: Economic producibiltty; adequate transportation capabilitie;

compliance monitoring

RESPONSIBLE PARTIES: Primarily USGS Conservation Div:?3ion

AVAILABLE DOCUMENTATION: Inspection repor.-.s, logs, G&G data.
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APPENDIX B

Minutes of Coordination Meetings for Northern California
Regional Studies Plan in 1978
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.= MAY 2 4 i?78

UNITED STATES GOVERNMENT

memorandum
REPLY TO Dick Wilhelmsen, Oceanographer
ATTN OF:

1740 NC - 1740 SC

Summary of Preliminary Meeting with the State of California Concerning

BUl's Regional Environmental Study Plans for Southern and Northern

California
File

Don Keene, Jay Bassin, and Dick Wilhelmsen of the Pacific CCS Office met

with the following State representatives in Sacramento on May 8 at 1:00 p.m.

at the State Lands Commission to discuss State-federal coordination

for preparing BLM's regional study plans:

Jim Rote - Special consultant to California State Lands Commission

on tanker traffic. Also, member of the BLM Director's

ad hoc advisory group on CCS environmental studies.

Dwight Sanders - State Lands Commission, Sacramento

Bob Gaal - State Lands Commission, Long Beach

Allan Lind - Governor's Office of Planning and Research

Richard Grix - Governor's Office of Planning and Research

Carol Pillsbury and Mari Collins of the California Coastal Zone

Commission were invited, but did not attend.

The meeting's objectives were:

1. To identify key BLM and State participants for preparing the

regional study plans.

To set up a procedure for State

In preparing the plans.

BLM coordination and involvement

3. To discuss local government, public, and scientific participation

In preparing the plans,

4. To set up the first regional meeting for the study plans.

Jim Rjote gave a brief history of BLM's Environmental Studies Program and

his participation in the ad hoc Advisory Group. He mentioned the NAS report

on BLM's Studies Program and the Jamison Resolution of the OCS Advisory

Board as drivers for the Studies' Program re-evalution. The new national

program plan prepared by the ad hoc Advisory Group stresses critical

decision steps in the federal leasing and development process that should

generate management issues and questions for BLM environmental studies.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan OPTIONAL FORM NO. 10
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Don Keene introduced Jay Bassin as the POCS office preparer of the

Southern California Regional Environmental Studies Plan and Dick Wilhelmsen

as the POCS office preparer of the Northern California Regional Environmental

Studies Plan. Don stated the meeting's objectives and requested the

State's help in setting up a mechanism for State and local government

participation and review. Don mentioned the short time frame for BLM to

prepare the plans: a preliminary draft is due in Washington by June 15

and a final version to Washington by July 15. The final version will be

updated and reviewed at least annually.

Richard Grix asked if the BLM's current draft central and northern

California Studies plan will bemused as a starting point for the new

regional plan. Keene replied that the new direction and emphasis of the

study program would require a different format and approach. However,

several of the same issues and broad study areas could be identified in

the new regional plans.

Keene distributed the general table of contents for the regional plans

as taken from the national program plan. Keene said that the new plans

would focus on key potential conflicts with OCS development such as

issues concerning commercial and sports fishing, social infrastructure,

air and water quality, marine and coastal ecosystems, recreational use,

and archeological and cultural resources.

Allan Lind suggested a State and local government steering committee for

coordination and review. The key State organizations and agency heads

for State OCS coordination as designated by Governor Bro^TO are:

State Resources Agency - Claire Dedrick

State Lands Commission - Bill Northrop

Coastal Zone Commission - Mike Fisher '

Office of Planning and Research - Bill Press

Designated representatives for the agency heads who would make up the

proposed State OCS Regional Steering Committe would be:

Resources Agency - Richard Hammond, Deputy Director

State Lands - Dwight Sanders

Coastal Zone Commission - Mari Collins, who is taking over OCS

coordination from Carol Pillsbury

OPR - Allan Lind

Dr. Jim Davis, the new State Geologist who was formerly on the OCS
Environmental Studies Advisory Committee from New Vork, will also be of

help.
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Keene requested that local government coordination and comments be

coordinated by the State and the steering committee. Jim Rote and

Allan Lind said they will initiate State involvement and coordinate with

local governments. Comments and issues from local governments vjill be

directed to Allan Lind, as State OCS coordinator. Keene said BLM would

involve the federal agencies including at a minimum: U.S. Geological

Survey, Fish and Wildlife Service, National Park Service, Environmental

Protection Agency and National Oceanic and Atmospheric Administration.

Keene said that State and federal representatives would be invited to

the first regional meeting, which would be on May 19. Local government

and other outside participation would be handled by the State. Allan Lind

said that local governments were busy responding to the Call for Nominations

for Sale 53 and might not have the time or manpower to consider both

topics. However, it was mentioned that local government identification

of areas of concern and issues for the call would be good information

for the regional studies plans. Lind said he would send another memo to

the local governments informing them of the current process and requesting

their comments on issues for the regional studies plans.

Keene distributed POCS Office issues identified in a February 24 memo to

Washington. He said these would be a starting point for the plan prepar-

ation.

Jim Rote is concerned about the timing of the northern California study

plan. He feels that urgent issues for northern California include:

bird and mammal distributions and rookeries, sensitive biological areas,

and impacts on the California Sea Otter. Dick Wilhelmsen mentioned that

the Winzler and Kelley Summary of Knowledge for Central and Northern

California provided a good summary and inventory of bird and mammal

rookeries and sensitive biological areas. These are displayed on maps

and overlays.

We discussed how the scientific community should participate and be

involved. Dick Wilhelmsen said he will send the State his coordination

list for contracts in central and northern California and the POCS

Office will suggest some scientists for the State to contact for their

participation. Jay Bassin suggested that intensive scientific involvement

will be needed after the critical issues are identified by federal-

State-local participants. Jim Rote said the State will also be thinking

about who to contact.

Richard Grix will send a letter to the four designated State agencies

formally requesting their attendance at the May 19 meeting under the

signature of Denny Green, Acting Director of OPR.

Don Keene said that the May 19 meeting would include:

1) Introduction of the key participants and the State steering

committee.
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2) A brief update of BLM's study program plan and evaluation.

3) A discussion of issues that should be considered for the

regional study plans.

The meeting will probably be at the POCS in Los Angeles, but will depend on

the participation of the State Steering Committee. All participants will be

notified as soon as possible.

Ri>l-
IaI^H-A-*
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oAr.:WAY 2 6 1978

A?fXo?I>on Keene, Envirofimental Studies Staff Chief

SUBJECT: Rsgional Studies Plan Coordination Meeting

UNITED STATES GOVERNMENT

memorandum
1740

Manager, Pacific OCS Office

The first Regional Studies Plan Coordination Meeting was held in Los Angeles

in Room 8544 of the Federal Building on May 19, 1978 at 1:00 p.m. The

stated purpose of this conference was to present to state and other

federal agencies the status of the revised environmental studies program,

introduce the new Study Design for Resource Management Decisions Oil

and Gas Development and the Marine Enviroament , identify the representatives

of appropriate agencies, and to solicit issues for consideration in the

Regional Studies Plans for Southern and Northern California.

The list of attendees to this meeting is appended (Attachment 1)

.

Dr. James Rote, Special Consultant to the State Lands Commission, advisor

to the Director of BLM, and member of ths Ad Hoc comiaittee that prepared

the National Plan, had been requested by the Director to represent the

BLM insofar as the background and contents of the Plan were concerned. In

this role. Dr. Rote mentioned the Director's personal commitment to

the Studies Program, sind discussed present funding levels. The critical

difference between the old approach and the new, as Dr. Rote stressed,

is that the new Plan uses the infon.iation needs of BLM Managers to "drive"

studies. It is, therefore, designed around policy rather than the concept

of baselines. He then distributed a schematic of the steps in the decision

making process, a table sho\7ing present status of all pending lease sales,

and a sample contents page for the new Regional Studies Plans (Attachment 2) ,

He identified the six key use conflicts mentioned in the National Plan:

fishing; recreation; onshore infrastructure; ecological relationships;

air and water quality; and archaeolocial and historic resources. Rote

concluded by pointing out that the first draft for each Regional Studies

Plan is due by June 15, and a "final draft" is due a month later.

Don Keene then presented a brief summary of the Regional Studies Plan (RSP)

organizations, based upon two key considerations: First, conflicts may

arise between offshore oil and gas development and other potential uses of

the OCS. Second, there are certain socially-acceptable levels of trade-

offs in resolving these potential conflicts. The crux to the plan is

therefore to identify these conflicts, relate them to management decision

points, and then to suggest the types of information needed to address

them. The RSPs incorporate seven key features:

1. Each portrays a mechanism, not a description of studies require-

ments.

m
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2. Each represents a draft, and will be periodically revised

or updated.

3. Each attempts to describe and analyze the decision-making

process.

4. Studies requirements are reached by an analysis of the

issues.

5. The plans are realistic in terms of management concerns and

funding potential, and do not seek a idealized level of effort.

6. The term "Environmental" incorporates sociological,

economic, biological, and geological considerations.

7. Each plan recognizes information needs in the context of

decisions, regardless of what agency has mandated responsibility

for getting that information.

In the ensuing discussion, it was pointed out that local issues will

certainly be addressed within the RSPs, and that the drafts will be circulated

to state, local federal, and scientific advisory panels for review.

As a starting point, Keene presented the eight issues compeled by the

Pacific OCS Office as significant in the decision-making process:

1. Air Quality.

2. Special Biological Areas off Southern California.

3. Special Biological Areas off Northern California.

4. Birds and Marine Mammals of Southern California.

5. Birds and Marine Mammals of Northern California.

6. Geologic Hazards of Northfern California.

7. Nearshore and Onshore Impacts of Southern California.

8. Commercial and Sports Fishing off Northern California.

Peter Douglas, Deputy Commissioner of the Califoma Coastal Zone Commission,

stressed that the list should specifically address recreational impacts,

shipping, safety conflicts, aesthetics (or visual impairments), and the

compatibility between proposed Sales and California's Coastal Zone Plan.
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James Slawson (NOAA/N^IFS) emphasized that impacts from oil spills are a

major concern. These include toxic effects, effects on fishing gear, boat

coating, economic effects, jind impacts on tourism. Dick Nitsos (CDF&G)

added that for Northern California, conflicts with the trawler fisheries

would be significant. Some conflicts would be space competition, gear

tangling on wellheads and obstructions, and the fear of the decline of

fishing as a way of life.

Jim Rote (State Lands) and Allan Lind (OPR) emphasized that shipping

conflicts with OCS development along the entire West Coast is an issue that

should be pointed out to the Secretary of Interior in the Regional Studies

Plans. This issue includes safety factors, the possibility of changing

shipping lanes, recreational boating conflicts, and conflicts with historical
and natural shipping approaches.

Throughout the conference, attendees contributed points and questions. A
summary of the major concerns follows:

James Slawson (NOAA/NI'IFS) wanted to know if the revised concept invalidates
all studies undertaken previously. Dr. Rote pointed out that many studies
already fall into the new framework, and that future studies will parallel
the schedule of decision points. Slawson raised the concern that oil
spills and related cleanup procedures should be covered in the plan. Rote
admitted that spill cleanup are not covered in the national plan. (They

are, however, considered in great detail in the National and Regional Oil
Spill Contingency Plans presently administered by the U.S. Coast Guard) and
that they should probably be discussed in the RSPs.

Dave Scholl (USGS, Menlo Park) requested clarification that the major
concern of the Ad Hoc committee, expressed in terms of the effect of

development upon the ecosystem, included the concept of the geological
hazards and their possible effect upon development. Rote, speaking for the
committee, agreed that the plan did include such concerns. Scholl then

asked Keene for the basis by which various issues were ranked, referring to

Air Quality as top priority. Keene responded by pointing out the ultimate
test of court challenges, and that those issues which could delay or impede
Sales were of obvious priority.

Rote addressed the State's concern that southern and northern California
Issues were ranked together, implying that perhaps northern California
studies would not be initiated until all Southern California studies were
funded. It was pointed out that ranking of issues is not the same as

ranking of studies, and that a single issue could generate several studies.
In any event, studies would be funded on the basis of when their results
would be required for the decision process.

Several questions addressed the immediate needs for information, such as

for tract selection for Sale 48, and the Transportation Management (Pipe-
line corridor) concept. Keene was not optomistic about new studies being
funded and underway in time for tract selection (although he pointed out
that much information is already available for this step from previous
studies) , but new research should be available in time for the Sale decision
and for other critical steps after the sale.
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Discussion centered around conflicts with fishermen (primarily space use)

and shipping safety. BLM acknowledged the need for cumulative impact

considertions, and pointed out that such factors are already evaluated.

Jim Rote said that the State OCS Advisory Group for developing these

Regional Studies Plans would be as follows:

Allan Lind - OPR
Peter Douglas - CCZC

Jim Davis - State Resources Agency

Dwlght Sanders - State Lands Commission

Don Keene requested input from all attendees on the issues their respective

organizations deem important. He informed the attendees that ^ach would

have an opportunity to review and comment on the draft plan between June 15

and June 30.

Enclosures 1:^ /gU^-<s-^ f^- l^^^'^-p^^
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ATTENDANCE LIST - REGIONAL STUDIES
PLANNING MEETING, LOS ANGELES

MAY 19, 1978

Name

N. Jay Bassln

Address and Affiliation

Pacific CCS Office,
BLM, 300 N. Los Angeles St.

Los Angeles, CA 90012

Telephone

(213) 688-7104
(FTS) 798-7104

John Lane
Don Keene
Richard WilhelBisen

Steve Smith
Mike Aceittino

Herb Enmrich
Ellen Aronson
Harold Martin.

Pacific OCS Office
Pacific OCS Office
Pacific OCS Office
Pacific OCS Office
Pacific OCS Office

7107

7234

Fred Sieber
Jim Slawson
Gene Nitta
Richard Nitsos
John Byrne

BLM Washington, D.C.
NOAA/NMFS
NOAA/NMFS
California Dept. Fish & Game
USFWS/Portland, OR •

(202) 343-7744
548-2518

(213) 590-5174
(503) 231-6154
(FTS) 429-6154

Robert Gaal
Dwight E. Sanders

Edward Sprotte

Perry Y. Amimoto

State Lands Commission
State Lands Commission-Sacto.

California Div. Mine & Geology
107 S. Broadway Room 1065
Los Angeles, CA 90012

Califronla Div. Mines & Geology
Sacramento

(213) 590-5201
(916) 322-7827

(213) 620-3560

(916) 445-5716

Fred J. Schambeck U.S.G.S. Los Angeles, CA (213) 688-2846
(FTS) 798-2846

Jim Rote
Peter Douglas
Allan Llnd
David W. Scholl

Donald T. Krofsen

(916) 445-1012
(415) 557-1001

State Of California
State of California Coastal Comm.
OPR - Sacramento
Pacific-Arctic Branch, USGS, Menlo (415) 323-2468

(FTS) 467-2468
L.A. District Geologist's Office (213) 688-5780

Attachment 1
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JIG 2 . STEPS IN THE DECISIONMAKING PROCESS
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I
TRANSPORTATION MGMT.

PLAN APPROVAL

I
DEVELOPMENT & PRODUCTION
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I
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ISSUANCE

LEASE TERMINATION
OR EXPIRATION
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-SAMPLE CONTENTS FOR A RECIOilAL

ENVIRONMEIITAL STUDIES PLAN

j_0psis of this document. Study Design for Resource Management

p«el»ioi^s

:ur:n i. introdoction

Purpose, goals, and approach of this regional plan

ff^^rrCR 2. STATUS AND FUTURE SCHEDULING

Description of the OCS related development that has taken place in

the region
"

Scheduled decisions that could result in further development

CUTTtR 3. ISSUES AKD IMPACTS • •

Of the potential activities which are likely to he important
because of the Inpacts associated with thea?

Vhat do the basic laanagenent questions indicate about these region
cpeclfic Issues?

CUTTER 4. SCIENTIFIC ASSESSMENTS

-How have the Issues identified been treated in past work?

Vhat alternative analytical approaches are there for resolving then
In the future?

^^'^'TCR 5. CANDIDATE STUDY AKEAS

(1). Studies for which sufficient information exists
How long will it take to assemble the information In a
useful format; will it be timely? How much will it cost?

(2) Studies for which information docs not appear to exist.
What information needs to be developed?
What seems to be the best system for developing it?
How long will it take, will it be timely?.

How much will it cost?

"^^^ 6. SCHEDULING OF RESULTS

Reporting rcquircmcntB and dissemination of results
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APPENDIX C

1976-77 Coordination Meetings for Preliminary Draft Marine

Environmental Study Plan Prepared in 1977
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Environmental Studies Coordination Meetings for

Central and Northern California Marine Environoental Studies Plan

Decenber 7, 1976 Monterey, Ca.

Moss Landing, Ca.

Decenber 8, 1976 Tiburon, Ca.

Berkeley, Ca.

December 9, 1976 Bodega Bay, Ca.

Dillon Beach, Ca.

Decenber 10, 1976 Areata, Ca.

January 6, 1977 Los Angeles, Ca.

January 11, 1977 Sacramento, Ca.

Sacramento, Ca.

Representation

California Department of Fish
and Came

Pacific Environmental Group, HOPlA

Sea Grant Marine Advisory Repre-

sentative

Faculty and Staff of Moss Landing
Marine Lab

Association of Monterey Bay Area
Governments

Staff of Tiburon Lab, National
Marine Fisheries Service, MOAA

San Francisco State University
College of Marin
Point Reyes Bird Cb=2r-."tc-.-

California .'.zzi—-; :f Tiiic^iO
Sea Grant Marine .^idvisory Repre-

sentative

Faculty and Staff of Lawrence
Berkeley Laboratory, University
of California, Berkeley

Bodega Marine Lab

Faculty and Staff of Bodega
Marine Lab

Faculty of Pacific Marine Station,

University of the Pacific

Faculty of Humboldt State University

U.S. Fish and Wildlife Service

Sea Grant Coordinator
California Department of Fish

and Game

U. S. Geological Survey

California State Lands Commission

California State Resources Agency
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APPENDIX D

BLM Studies Products Currently Available for the West Coast
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PROCEEDINGS /LITERATURE SURVEYS /REPORTS
Pacific OCS Office

Bureau of Land Management
Los Angeles, California

1. "Proceedings - Recommendation for Baseline Research in
Southern California Relative to Offshore Resource Devel-
opment"

Available - Pacific OCS Office
Price - $4.00

2. "Proceedings - Recommendation for Baseline Research in
Central and Northern California Relative to Offshore
Resource Development"

Available - Pacific OCS Office
Price - $4.00

3. "Proceedings - Recommendation for Baseline Research in
Oregon and Washington Relative to Offshore Resource
Development"

Available - Pacific OCS Office
Price - $4.00

4. "Preliminary Report on the Environmental Geology of
Selected Areas of the Southern California Continental
Borderland" Open File Report No. 75-596. Available
from the U.S. Geological Survey, Public Inquiries Office,
Menlo Park, California 94025.

5. "Summary of Knowledge of the Southern California Coastal
Zone and Offshore Areas" (Literature Survey - 3 Vols

.

)

Available - Pacific OCS Office
Price - $12.50

6. "Summary of Knowledge of the Central and Northern Cali-
fornia Coastal Zone and Offshore Areas" (Literatiire

Survey - 8 Vols, est.)
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Available - NTIS
Price - Vol. I Physical Description - $13.25

(Accession No. PB274210/AS)
Vol. II Physical Description - $15.00

(Accession No. PB274211/AS)
Vol. Ill Biological Description - $15.50

(Accession No. PB274212/AS)
Vol. IV Biological Description - $14.00

(Accession No. PB274213/AS)
Vol. V Biological Description - $16.50

(Accession No. PB274214/AS)
Vol. VI Socio-Economic Considerations - $19.00

(Accession No. PB274215/AS)
Vol. VII Socio-Economic Considerations - $15.25

(Accession No. PB274216/AS)
^ Vol. VIII Master Bibliography - $21.50

(Accession No. PB274217/AS)

(Order for all 8 volimes - PB274209/AS: $120.00
Also available from NTIS on Microfiche at $3.00
per volijme)

"Summary of Knowledge of the Oregon and Washington Coastal
Zone and Offshore Areas" (Literature Survey - 3 Vols, est.)

Available - NTIS
Price - Vol. I Physical Description - $19.00

(Accession No. PB272490/AS) -

Vol. II Biological Description - $19.00
(Accession No. PB272491/AS)

Vol. Ill Socio-Economic Considerations and
master Bibliography - $24.00
(Accession No. PB272492/AS)

(Order for all three volimes - (Accession
No. PB272489/AS: $62.00)

"Air Qtiality Analysis Study - Southern California Bight"
(1 Vol.)

Available - NTIS
Price _ $14.50 (hard copy)

3.00 (Microfiche)
Accession No. PB279088/AS
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"Final Report: First Year Southern California Baseline
Studies and Analysis" (3 Vols.)

Available - September '78 from NTIS
Price - To be determined

LO. "Final Report: First Year Marine Mammals and Seabirds
Study, Southern California" (3 Vols.)

Available - August '78 from OTIS
Price - To be determined

11. "Archeological Literature Survey and Sensitivity Zone
Mapping of the Southern California Area"

Available - November ' 78 from NTIS
Price - To be determined

NTIS - National Technical Information Service
Operations Center
5285 Port Royal Road
Springfield. VA 22161



1206

Paper Copies

U.S. Geological Survey
Attn: Librarian
3A5 Middlefield Road
Menlo Park, CA 94025

U.S. Fish & Wildlife Service
Attn: Dr. Jay Watson
P.O. Box 3737
Portland, Oregon 97208

U.S. National Park Service ^

Attn: Dr. Milton Kolipinski
450 Golden State Avenue
San Francisco, CA 94102

National Oceanic & Atmospheric
Admin.

Attn: Dave Mackett
P.O. Box 271
La Jolla, CA 92038

Bureau of Land Management
Attn: Chief, Environmental

Coordination Section
2800 Cottage Way, Rm. E-2841
Sacramento, CA 95825

California Coastal Zone Commission San Diego County Comprehensive

Attn: Carol Pillsbury Planning Organization
1540 Market Street Security Pacific Plaza

San Francisco, CA 94102 1200 Third Avenue
San Diego, CA 92101

Microfiche Copies

Department of Fish & Game
Attn: John L. Baxter
411 Burgess Drive
Menlo Park, CA 94025

NOAA
National Marine Fisheries Service
Attn: Clifford Fiscus
7600 Sand Point Way, N.E.
Seattle, WA 98115

Southern California Coastal
Water Research Project

Attn: Willard Bascom
1500 E. Imperial Highway
El Segunco, CA 90245

Association of Monterey Bay
Area Governments

Attn: Wilber E. Smith, Ex.

Box 190
Monterey, CA 93940

Association of Bay Area Gov.
Attn: A-95 Clearinghouse
Hotel Claremont
Berkeley, CA 94705

State Clearinghouse
Governor's Office of Planning

and Research
Attn: Alan Lind
1400 10th Street
Sacramento, CA 95814

Santa Barbara County - Cities
Area Planning Council

1306 Santa Barbara Street
Santa Barbara, CA 93101

Southern California Association
of Governments

Suite 100
600 South Commonwealth Avenue
Los Angeles, CA 90005
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Mr. Wolfe. I would like to conclude my statement by saying that

if our national priority is to expand domestic production of petro-

leum, even given the figures on conservation I have submitted, I

would submit again that it is necessary that if this is going to be a

priority for the President, for the Congress, and for the people of

this country, then we should darned well be willing to pay for the

adequate assessment of the environmental costs or we should not

proceed.
^ m o • ^

Short-term benefits must not become trade-offs for major long-

term environmental costs. The urgency in the proposed leasing

schedule must be tempered with the wisdom of caution and care.

And I would say that in war as in peace, it is those who distinguish

themselves are those who maintain a cool and responsible mental-

ity and a level of action.
r i • i. t

I can only say that in looking at the coastline of which 1 am
familiar, and I have driven the coastlines from Maine to Florida,

and from Washington to south of Mexico, our coast is indeed one of

the most beautiful I have ever seen, with due respect to the coast

of New Jersey, and so forth.

Mr. Hughes. I might add that we also prize our beautiful sandy

beaches and waters. We value them just like you do here in Cali-

fornia, believe me.
Mr. Wolfe. Thank you.

Mr. Hughes. But you do have magnificent country. We are

pleased to be here.
, j • -

Mr. Wolfe. Thank you. We are honored you are. I would just say

in certain times and in certain regards, there are some possessions

which we all have, some national treasures, I would suggest, which

have no price tag on them. There are some things we would net

sell for any reason. And I would suggest that beauty is one of

those, natural beauty is one of those. The northern and central

California coast is one of those.
, , , j

I can only barken to the words of Teddy Roosevelt as he looked

out at the Grand Canyon many years ago, and I think in regard to

OCS development on this coast his words rung true when he said,

"The waters and the wind have carved it, the ages have preserved

it, and man would only mar it. Let it be." Thank you.

Mr. Hughes. Thank you, Mr. Wolff
[Mr. Wolfe submitted the following on behalf of the League ot

Women voters of Marin County.]

[The material follows:]

The "Analyses of Aromatic Hydrocarbons in Intertidal Sediments Resulting from

Two Spills of No. 2 Fuel Oil in Buzzards Bay, Massachusetts," by John M. Teal,

Kathryn Burns and John Farrington; The "Photosynthesis and Fish Production:

Hypothetical effects of Climatic Change and Pollution, by W. Greve and 1. K.

Parsons; The "Effects of Oil on Marine Ecosystems: A Review for Administrators

and Policy Makers," by Dale R. Evans and Stanley D. Rice; acconipanying the

Testimony of Mr. Wolff could not be printed due to the poor state of the submitted

copies and are on file in the official Committee hearing files.]

League of Women Voters of Marin County,
San Rafael, Calif., August SO, 1979.

Committee on the Outer Continental Shelf „, , r. /-<

House of Representatives, Longworth House Office Building, Washington, D.L.

Honorable Committee Members: The League of Women Voters was gratified by

the passage of the bill introduced by Congressman Burton exempting the area

within 15 miles of the Point Reyes National Seashore from oil and gas drilling. We
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also supported the preparation of an E.I.S. on Marine Sanctuary status for the Point
Reyes and Farallon Island region. We feel that this unique region, which belongs to
all the citizens of this country, ought to be preserved. However we realize Congress-
man Burton's bill preserving the area within 15 miles of the coast would not give
adequate protection if drilling is permitted in the area specified in O.C.S. 53. The
Point Reyes National Seashore and the Golden Gate National Recreation Area are
down wind from the area specified in this lease. The prevailing wind and water
surface action would move any oil or air pollution resulting from drilling in this
area into the Point Reyes National Seashore with its irreplaceable natural re-
sources. Since the oil will be transported by barges rather than Pipelines, it will
increase air pollution downwind.
Although we recognize the national need for additional oil and gas, we question

whether the projected amount of fuel that can be extracted from these tracts is

worth the potential environmental damage to this publicly owned resource. It is our
understaind that the U.S.G.S. estimates that there will be only a potential total
production of 8 million barrels of oil and 8 billion cubic feet of natural gas from
these eight tracts. In terms of our current consumption of oil that is only enough to
supply this country for ten hours. We hope you will weight these figures as you
make your decision.

Respectfully,

Barbara Fuchs,
President.

Beth Shore,
State Program Directors.

Coastal Alxjance II,

Sacramento, Calif., Thursday, August 30, 1979.

House Select Committee on the Outer Continental Shelf,
Point Reyes Station, Calif.

Honorable Congressmen: The Northern Chapters of Coastal Alliance II urge you
to delay action on Lease Sale #53 based on the uniqueness of the resource and the
paucity of information for much of the area.
The Coastal Alliance is an assemblage of individuals and organizations through-

out California which have organized in order to achieve adequate protection of the
irreplaceable resources along the California Coast. This organization placed Proposi-
tion 20, the Coastal Initiative, on the ballot in 1972 after the California legislature
failed repeatedly to pass any protective legislation. As you probably know. Proposi-
tion 20 passed with the largest percentage of votes, 55%, of any initiative to date.
The Coastal Alliance has recently been reactivated to assist in fending off the vast
number of special interest groups that influence much of Sacramento's legislation,
and to assist in the development of Local Coastal Programs called for in the 1976
Coastal Act.
The Alliance is in opposition to the rapid execution of Lease Sale #53 because of

the special nature of the Northern California coast. At a BLM sponsored gathering
of the scientific community in San Francisco in 1976, there was a great deal of
testimony from scientific stating that many areas in Northern California had never
been visited by scientists because of the difficulty of access and the small numbers
of scientists in the area. In the literature search type of studies undertaken so far
by BLM, the nature and abundance of resources are not accurately portrayed since
there have been so few studies. This area is indeed vastly wealthy but simply not
catalogued to date. The Northern California coastal area, is, in fact, a national
resource, deserving of the kind of data gathering studies that take considerable time
and money.
At the same meetings, the scientists described other areas where there was a

significant lack of knowledge such as information about the migratory paths of
elephant seals, whales and other marine mammals, of anadrommous fish and of
migratory birds in the Pacific Flyway. Still less is known of the impact of oil on
these animals, particularly in regard to their breeding cycles. Other unknowns
essential to the understanding of the marine fauna are the drift and current
patterns in Northern California waters. To locate the leases without any of this
kind of information and without acting in full partnership with the scientific
community would be to willingly and willfully plunder the resources of the Califor-
nia coast.

Tomales Bay, where you are today, offers an example of a unique coastal resource
which should never be subjected to the threat of an oil spill. The bay is the most
pristine along the California coast with an important expanding mariculture indus-
try. It provides harbor to thousands of migrating waterfowl and shorebirds on the
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great Pacific Flyway in the fall, winter and spring months. These birds depend on

rich ell grass beds and a large invertebrate population of Tomales Bay.

The bay does not flush well because of its long, narrow faultline conformation and

the reduced inflow at the south end from past water damming projects. Oil entering

this bay would have devastating effects on food supplies, wildlife, beaches, etc

Because of the special nature of the California Coastal Resource and the lack of

information about these resources, the California Coastal Alliance urges this Com-

mittee to dealy the sale of Lease Sale #53 and insure that productive, comprehen-

sive scientific studies are undertaken, not rehashings of inadequate information.

Respectively submitted. ^
Phyllis Faber,
Board of Directors.

Susan McCabe,
Executive Director.

Joel W. Hedgpeth,
Environmental and Editorial Analysis,

Santa Rosa, Calif., August 30, 1979.

House Select Committee on the Outer Continental Shelf,

Point Reyes, Calif.

Gentlemen: Inasmuch as the stated purpose of your hearings of August 29 and 30

is "to determine whether local input is being considered by the Department of the

Interior," it is unfortunate that there is no scheduled testimony on the part of

mariculture and scientific interests. The University of California maintains a multi-

million dollar research establishment on Bodega Head, involving extensive experi-

mental work on the culture of marine organisms as part of its Sea Grant Program.

Bodega Head lies within the danger zone of oil exploration and drilling activity as

designated on the BLM due west of Bodega Head. Yet this has been overlooked in

the preparation of a witness list for this hearing. Nevertheless I believe the commit-

tee will in time be advised of the University's concern in this matter.

It is stated in the agenda that "the federally owned Point Reyes National Sea-

shore is protected for a 15-mile radius by the 1978 OCS Act Amendments." The

general map publicly distributed by the BLM showing the tracts involved in the

OCS 53 lease proceedings has the first scale in nautical miles, the second m
kilometers and the last scale in statute miles. It appears from this map that 15 mile

nautical mile radius from Tomales Point would include several of the tracts off

Bodega Head. This is too close in any event for the safety of the investment in

money and research time at Bodega Head, for any consequential oil spill or blowout

11 miles or so west of Bodega Head would reach the shore and also be accumulated

in Bodega Harbor and Tomales Bay. Oil spills in these small bays could last there

for years and seriously damage the environment.

There are a number of recurring natural phenomena that clearly indicate the

trajectory of near shore currents along the Marin and Sonoma county coast. Almost

every spring masses of the blue jellyfish like organisms, which lives out in mid

ocean, drift ashore with the wind and pile up on the beach in windrows. This tells

us that floating objects even in mid ocean frequently reach the shore. The mineral

composition of the sandy beaches, especially in Tomales Bay and the great 14 miles

beach north of Point Reyes indicates that much of this sand originates in the

Russian River drainage.

We have three current regimes on this coast. In late spring and summer the

Upwelling Season, driven by strong winds from the northwest, produces a strong

near shore flow southward with colder subsurface water coming up at the shore

from several hundred feet. Release of oil in this environment at this time would

flow southward toward San Francisco and Monterey, and would endanger fishery

productivity that depends on the upwelling water.

The second period, referred to as the Oceanic Season is characterized by south-

ward flowing currents, but with eddies and some northward currents near shore. At

this time drifting material may be moved into Tomales Bay or circle around in some

of the eddies for a while before reaching shore.

In winter we have the Davidson Current season, of predominantly northward

flowing water near shore, but again with near shore eddies. During this season drift

bottles and larval stages of many invertebrates are moved northward, often within a

few weeks. Bottles released off Bodega Head have been recovered on the Oregon

Coast, for example.
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In all these systems, which of course vary in force and persistence from year to

year depending on storms, etc., there is some southward component. See the at-

tached diagrams, based in part on Satellite and U-2 photographs. What they tell us

is that any considerable oil spill at least as far north as Point Arena, can contami-

nate the Bodega Marine Laboratory, Tomales Bay and the Point Reyes National

Seashore at least 8 months of the year. Any event like the current one off Yucatan
would affect the entire California coast or drift north to Oregon, certainly if it is

within a dozen miles of the shore, probably under strong onshore wind conditions,

much further out.

Bearing in mind the seismically active nature of this coast, one can ask if the

anticipated yields from the leases are worth the very considerable risk.

Very truly yours,
Joel W. Hedgpeth.

Attachments.
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Figure 1-9. Generalized Northern

the Upwelling Season

California surface currents for

( t^^McV- ^ ^^] )
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Figure 1-5. Generalized Northern California surface currents for

the Oceanic Season.

(July- Nlov'eA\il>*v )
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MNT Statement From the Peninsula Conservation Center and the Committee

FOR Green Foothills Regarding Congressional Hearings on Offshore Drill-

ing

The Peninsula Conservation Center (PCC), since 1969, and the Committee for

reen Foothills (CGF), since 1961, have been leaders in supporting the wise use ot

16 Bay Regions land, water and air resources. Our Central and Northern Calitornia

)astline, as a source of tourism, commercial fishing, wildlife habitat—including

jveral endemic species, farmland and open space, is a unique resource. In our

mtinuing efforts to ensure the best possible use of this area, the PCC and LUt

jcommends the following: ^o ro ^ j. j j
That the environmental study time for OCS 53 be extended;

That these studies be completed before the sale;
^^

That the environmental risk factors should not be considered as possible impedi-

lents to comprehensive planning for leasing", as the Department of the Interior

X)I) has stated, but as issues which must be addressed;

That California laws, goals and policies not be excluded from the DOI s guidelines

f environmental considerations. Such laws goals and policies are: predictive infor-

lation on the economic and environmental losses that could result trom OLb
evelopment, air and water quality, industrial capacity development, and impacts

II tourism and recreation; ,. . , , . x .i •

That the 24 million OCS California acres be divided up into their respective

asins and judged individually. This is conducive to a more sensitive appraisal of

he area, and a more precise balance between resource availability and environmen-

That the 'status of the studies be clarified, eg. the Geohazard study, listed as being

omplete in the proposed program is not available.
. -^u ..i.-

The DOI set up a Marine Sanctuary around Pt. Reyes. Inconsistent with this

xpressed concern is the transportation scenario that would barge oil past the

anctuary. This shakes our confidence in DOI's commitment to fully incorporate

nvironmental concerns into the decision making process. We recommend that the

ramework for the process be designed not only by fmancial considerations, but by

i^hat is necessary to provide adequate information. Without this information DOI

annot decide what is the best possible use for our Coast.

Sincerely,
Karen Nilsson,

President, Peninsula Conservation Center.

Bill Leland,
President, Committee for Green Foothills.

Prepared Statement of Mary Kyle McCurdy, Conservation Coordinator of

LoMA Prieta Chapter, Sierra Club

California's coastline is one of the most unique natural resources of our state. The

:x)ma Prieta Chapter of the Sierra Club believes that the best use of this resource

or the long term can only be achieved through a decision-making process based on

i thorough evaluation of the environmental, social and economic impact various

alternative uses will have on our coast.
r i t ^

The Federal Outer Continental Shelf Act requires the Secretary of the Interior to

ievelop a five year schedule for leasing areas of the Outer Continental Shelf (OSC)

or oil and gas exploration and development. Of these areas, four are offshore

California, including lease sale #53 off central/northern California, scheduled for

1981. The 1978 OCS Lands Act Amendments require the Department of Interior to

lonsider eight factors in developing such a five year schedule.

We feel that the lease schedule proposed by the Department does not consider

several of these factors, and gives unequal weight to those it does consider. Further,

the proposed lease sale areas offshore California are so large and physically and

biologically diverse, that they cannot be realistically evaluated on these Congres-

sionally mandated factors. Moreover, local opinion has been given minimal consider-

ation. . , i. X U
The OCS Lands Act Amendments stipulate that the following eight factors be

taken into consideration in developing the lease sale program: (1) existing geological

and ecological characteristics of the OCS regions; (2) an equitable sharing of devel-

opmental benefits and environmental risks among these regions; (3) the location of

regions with respect to regional and national energy markets; (4) the location of

regions with respect to other uses of the seabed and sea; (5) oil industry interest in

developing certain areas of the OCS; (6) laws, goals, and policies of the affected
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states which have been specifically identified to the Secretary by the states; and (81
environmental and predictive information for the OCS areas.
The Interior Department's "Proposed 5-Year OCS Oil and Gas Leasing Program-

March 1980 through February 1985" does not adequately analyze these factors in «
comprehensive manner. In particular, the proposed schedule does not consider the
environmental sensitivity and marine productivity of the OCS areas, other uses ofi
the seabed and sea, equitable sharing of development benefits and environmental!
risks among OCS areas, and environmental and predictive information. Instead, the'
major factor in developing the schedule seems to be the petroleum resource poten-
tial of each area, especially in regard to the Department of Energy's production
goals for energy resources on federal lands. The DOE's goal for total energy produc-
tion from all OCS leases through 1985 is 4.7 billion barrels of oil and 10,000 trillion
cubic feet of gas.

The Department of Interior has not conducted adequate environmental studies to
determine the impact of oil exploration and development. The local Bureau of Land
Management office admits concern that there is not enough information and money
with which to complete an adequate environmental evaluation in time for the lease
sales. Further, we have not been able to obtain the few environmental studies which
the Department of Interior cites as being completed. The small amount of scientific
data which is included in the lease program is grossly simplified and does not even
attempt a predictive assessment of the environmental impacts of these lease sales.
There are currently three proposed Federal Marine Sanctuaries in California

(Santa Barbara Channel Island, Monterey Bay, Point Reyes-Farallon Islands). Sanc-
tuary status may result in the prohibition of petroleum development in these areas,
yet the OSC lease sale process only excludes leasing within 15 miles of Point Reyes,
and IS proceeding at a pace which could significantly damage all three areas before
they can be declared as Marine Sanctuaries.
Other uses of the seabed and sea are in potential significant conflict with lease

sales of the OCS. Yet the Interior scheduling program does not adequately consider
the importance of local commercial fisheries, navigation requirements, and existing
sealanes.
The validity of the entire schedule is called into question by the fact that five

distinct offshore basins are grouped together under the Central/Northern California
lease sale area, and ten basins are grouped under the Southern California lease. The
physical and biological diversity of these basins makes a combined environmental
evaluation meaningless. Furthermore, the oil and gas potential of the various basins
appears to differ substantially. The eight factors mandated by Congress to be
considered in developing a lease sale schedule can only be intelligently evaluated on
a basin-by-basin basis.

The potential environmental threats of this leasing program to the coastal and
marine resources of California are so extensive that the OCS leasing program
should not be continued as currently designed. Oil spills associated with drilling and
transportation pose a major threat to commercial fisheries, beaches, and critical
wetland habitat. The current situation in the Gulf of Mexico is poignant proof of
our inability to effectively control an oil spill. Much of the California coast is
dependent on fishing, agriculture, or tourism, and the effect such a spill could have
on these is incalculable. Such a spill would have a severe effect on California's
coastal birds, sea birds, marine life, and on several endangered species.
There are also major onshore impacts that could occur as a result of offshore

exploration and drilling. The necessary storage facilities, refineries, pipelines, and
other associated industries could have serious consequencies for local air quality,
economies, and land-use decisions, and add to urban sprawl and wetland loss.
We are not categorically opposed to the exploration and possible development of

the Outer Continental Shelf for oil and gas. However, the process should be conduct-
ed in a manner which is scientifically sound. The environmental, social and econom-
ic factors associated with such exploration and development should be thoroughly
compiled and analyzed, and predictive assessments should be made. Such studies
should be conducted on a basin-by-basin basis, and local opinion should be given
high consideration and public participation encouraged. If the proper studies were
conducted, it may be that certain basins offshore California support further explora-
tion, while other areas should never be so encroached upon. Given the current
environmental unknowns, the high costs of oil and gas development in the sea, and
the devastating consequences of an oil spill, the Outer Continental Shelf is not an
area in which to conduct a hurried and therefore inadequate energy program.
Thank you very much for taking this testimony into consideration.
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5 Metals

I. INTRODUCTION

The evaluation of the magnitude of man's input of metals to the

atmosphere and the ocean is rendered difficult by the fact that the rates

of mobilization of these metals by natural processes is not well known.

In contrast to the situation with many other pollutants such as syn-

thetic organic chemicals and radionuclides, materials that have no

natural sources, the metals emitted by anthropogenic processes are not

readily distinguishable from those emitted by natural process. Thus, it

will be necessary to characterize the total global cycle of these metals

before the impact of man's activities can be assessed.

The objectives then, in this chapter, are to summarize and evaluate

the existing data on the concentration of metals in the troposphere, to

identify possible sources, natural and anthropogenic, for these metals,

and to estimate their fluxes to the oceans.

II. CONCENTRATION OF METALS IN THE MARINE
ATMOSPHERE
There is a dearth of good-quality data on the concentration of metals in

the marine atmosphere. This dearth can be attributed primarily to the

Members of the Working Group on Metals were W. H. Zoller. chairman; R. Chesselel.

R. Chester. R. A. Duce. E. D. Goldberg. J. Jcdwab, C. C. Patterson, and D. H. Peirson.
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difficulties involved in the collection of large-volume air samples free

from contamination and the problem of accurately analyzing these

metals in the samples at the very low concentrations that normally

obtain. The analytical difficulties could be reduced by increasing the

sample size. However, the probability of contamination by material

advected from local sources increases with sampling duration.

In addition, the length of the sampling period might be dictated by

the meteorological considerations. At the operational level, the local

wind characteristics, such as the sea-breeze effect observed on many

islands, can limit sampling times. More fundamentally, it may be

desirable to relate sampling duration to a specific synoptic situation so

that each sample is representative of an identifiable large-scale

meteorological feature, i.e., a specific air-mass type or a front. (The

meteorological criteria for determining sample duration are discussed

in Chapter 3, Table 3.1.) In practice, the primary consideration in

metals studied has been to obtain the maximum sample size consistent

with the minimized possibility of contamination from local sources.

Generally, the operational optimum is realized when samples are

collected aboard ships or at coastal sites on islands over a maximum

period of a day or two (under carefully selected and monitored wind

conditions).

Reliable data on metals in the marine atmosphere have only been

obtained during the last few years. These data are summarized in Table

5.1. We have excluded from this compilation all data that we believe do

not conform to the sampling criteria discussed in the preceding para-

graph (with one possible exception, which is noted in the table and

discussed below).

The concentration of atmospheric trace substances are generally log

normally distributed. For this reason, we report the geometric means in

Table 5.1. However, if the flux of material between the atmosphere and

the sea surface is proportional to its atmospheric concentration, then

short periods of high atmospheric concentration may dominate the

flux. Hence, the arithmetic mean concentration is most appropriate for

flux calculations. In most cases, the arithmetic and geometric means

are not very different; arithmetic means are presented only for the

Bermuda and eastern tropical Atlantic data in Table 5.1. Concentration

ranges are included to provide an indication of the variability at a given

site.

For the purpose of comparison, we include in Table 5.1 the mean
metal concentrations measured at an altitude of 6(X) m at sites 32 to 48

km downwind of major urban centers in the northeastern United States

(Young et al., 1975). These concentrations should be representative of
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TABLE 5. 1 Concentration of Metals in the Atmosphere (Units: 10'

g m-' of air STP)"-*

\Jttmn
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Nonhern Norwiy (1971.



1222

major coastal urban areas, which may well be major sources of the

anthropogenic component of the metal flux to the oceans. Also pre-

sented are data from samples collected at the South Pole, this site being

one of the most remote on the earth's surface. In general, the mean
values for most elements in the North Atlantic samples are much less

uhan the urban values but much higher than those from the Antarctic.

There are no data for the open ocean in the southern hemisphere that

cualify for inclusion in Table 5.1. This is a serious deficiency. Data

from the southern hemisphere would enable us to better assess an-

thropogenic impacts, because only 10 percent of the particulate pollu-

t sources are located in that hemisphere (Robinson and Robbins,

V The comparison of northern and southern hemisphere concen-

ts has been a valuable method for distinguishing between natural

and anthropogenic sources for other trace substances such as carbon

monoxide (Seller, 1974; Newell et al., 1974).

.11. SOURCES OF METALS IN THE MARINE
ATMOSPHERE

A. REFERENCE ELEMENTS AND ENRICHMENT FACTORS

There are many possible natural sources for the metals present in the

atmosphere; consequently, the anthropogenic contribution to the total

Footnotes to Table 5.1.

• Samplf collcclion notes:

' Young ri at. (I97<); 'Zoller. per^onul communicalion

' IXicc ri al. ^l97^a; I97f>b)- Samples collecled for one- to two-day penods from a coastal lower 40 m above sea

level. Sample collection controlled automatically by wind speed and direction. The vanadium daiat are from

ship-collected samples near Bermuda (Duce and Hoffman. I97h) The number of samples anal) zed was :9-ft.<

' Rahn ( I97h): Samples collected for one- to two- week periods al Skoganvarre near ground level. CoJIection location

about 75 km from the open sea. No control of sampling. The number of samples analyzed was 2\

' Croiat fl al. (1973): Samples collectetj from a ship for one-day periods on a .^-m-high bow mast, about 8 m above

water level. Samples collecles) only when the ship was heading into the wind. The number of samples analyzed

WIS 9.

' Peirson ri al. (1974); Samples collected for one-month periods 0^ km from ihe sea. near ground level but 75 m

above sea level. No control of sampling The number of samples analyzed was II.

• Oesselet ri al. (1975): Samples collecled from a ship for one-day periods on a bow tower extending 6 m forward

of ship and approximately 8 m above water level. Sample collection controlled automatically by wind direction. The

number of samples analyzed was 8.

' Hoffman ri al . (1972): Hoffman and Duce (1972): Samples collecled for one-day periods from a windward coastal

tower 20 m above sea level. Samples collecled only during extended continuous periods of onshore iradewinds

The number of samples analyzed was 5^-1 19.

• Maenhaul rt al. (1977); JZoller ri al. (1974): Samples collecled for approximately one-week sampling periods 6 m

above ice level al an elevation of 2800 m above sea level. Collection controlled automatically by wind speed and

direction and cof>dentation nuclei counts. Data presented are generally from samples collecled on Whatman 541

filters. Higher concentrations were observed for Pb. Se. and Sb in samples collected with 0.4-^lm Nuclepore filters,

suggesting that these elements are primarily present on very small particles. The number of samples analyzed was

4-10.

» In column h«ad: CSD. geometric ilanda/d deviation; ASD. arithmetic standard deviation.
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burden is not easily assessable. One approach to resolving the inputs

from the various sources is to attempt to identify reference elements

that are characteristic, or indicative, of specific natural sources.

Ideally, a reference element must be amenable to relatively simple and

accurate analysis, and it must be present in high concentration in

aerosols produced by the source for which it serves as a reference and

in low concentration in aerosols from other sources.

There is general agreement that the major portion of the aerosol mass

over the oceans is derived from two sources: the sea itself, as spray

from the bursting of bubbles, and the earth's crust, as mobilized soil

material. Although a number of major constituents of seawater have

been used as reference elements for that source, Na is generally

preferred. Commonly used as reference elements for crustal weather-

ing products are Al, Fe, Si, and Sc.

Of these. Si is probably best suited for this purpose. However, Al is

used often because the analytical procedure is simpler and more

accurate than that for Si.

For any element in an aerosol sample, we can define an enrichment

factor relative to a reference element in a specific source. For seawa-

ter, using Na as the reference element, the enrichment factor, EFsea.

for an element, X, is

EF,,3 = (A'/Na)3.r /(A7Na),ea, (5. D

where (A'/Na)air and (A'/Na),ea refer, respectively, to the ratio of the

concentration of metal X to that of Na in the atmosphere and in bulk

seawater. Likewise, for crustal weathering products,

EF,^3. = (^/Al)a,r/(A'/AI),^„. (5.2)

If the concentration of any element in an air sample yields an EF.pa

or an EFcmst value that is close to unity, then one can assume that the

most probable source for that element in the aerosol was, respectively,

seawater or crustal material. Some caution must be exercised in

interpreting enrichment factors. With respect to EFsea values, the

principal assumption is that the composition, relative to Na, of atmo-

spheric sea-salt particles produced by bursting bubbles at the air-sea

interface is identical to the composition of bulk seawater. However, it

has been shown that this is not the case for many substances, such as

iodine (Seto and Duce, 1972), phosphate (Maclntyre and Winchester,

1%9), and total organic carbon (Barger and Garrett, 1970; Hoffman and

Duce, 1976). These substances are significantly enriched in atmo-
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spheric sea-salt particles relative to bulk seawater. This fractionation is

due. in part, to the association of these substances with surface-active

organic compounds, which are scavenged by rising bubbles and trans-

ported to the water-atmosphere interface. Thus, the oceanic surface

microlayer, which serves as the source for some of the material in the

atmospheric sea-salt particles, becomes enriched with these materials

relative to subsurface seawater. Many metals are known to be concen-

trated in the top several hundred micrometers of the air-sea interface

(Piotrowicz el al.. 1972; Szekielda et al., 1972; Barker and Zeitlin.

1972). It is expected that these metals will also be enriched in any

sea-salt particles that incorporate material from the surface microlayer.

The magnitude of the enrichment for these metals and its geochemicai

significance remain subjects of debate (Chesselet et al., 1976; Peirson

et al., 1974; Van Grieken et al., 1974). However, Duce et al. (1976b)

have presented strong evidence that Fe, Zn, and Cu are enriched by a

factor of several hundred on atmospheric sea-salt particles produced

cy bubbles bursting in coastal waters.

Crustal enrichment factors do not enable us to distinguish between

that crustal material which is injected into the atmosphere as a conse-

quence of natural processes and that which is mobilized as a result of

man's activities. The latter include increased exposure and breaking of

soil surfaces for agricultural usage and in land-clearing operations; the

production of crushed stone, sand, and gravel; and the suspension of

soil particles by vehicular traffic. The interpretation of EF values is

further complicated by the fact that many anthropogenic activities

yield products (for example, coal and fly ash) in which many elements

have relative concentrations that are similar to those of average crustal

material. Moreover, one would not necessarily expect naturally de-

rived soil aerosols to have a composition identical- to that of average

crustal material. First, the composition of rocks and soils varies from

region to region. Second, the composition of the mobilized fraction of

the soil may be different from that of the bulk soil material. Thus,

EFcrus, ratios greater or less than unity do not necessarily preclude a

crustal source.

Despite these limitations, the determination of EFsea and EFcrusi

values can yield useful information on possible ocean and crustal

sources for many metals. Enrichment factor values much greater than

unity—a factor of 10 or more—alert us to metals that may be derived

from other sources. Metals in the latter group, those that are appar-

ently nonmarine and noncrustal in origin, may have major an-

thropogenic sources. It is these metals that ultimately may be of

greatest concern.
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B. THE OCEAN

With the exception of the alkali and alkaline earth elements, the EF,,,

values for all the metals listed in Table 5.1 are very large, with values

ranging from hundreds to tens of thousands. In contrast, the EFsea

values for Mg, K, and Ca are generally in the range of 1 ±0.1 in

aerosols collected on the coast of Hawaii and from ships over the

North Atlantic (Hoffman and Duce, 1972; Hoffman et al., 1974).

Slightly higher EF,ea values for these metals have been observed

(Chesselet et al., 1972; Buat-Menard et al., 1974). These higher values

could be attributable to the presence of significant quantities of crustai

aerosols in the atmosphere in these regions. However, there is some

evidence that EF,ea values for K may be higher in atmospheric sea-salt

particles generated in regions of upwelling water (Buat-Menard et al.,

1974), possibly as a consequence of the increased biological productiv-

ity.

C. CRUSTAL WEATHERING

A compilation of representative EF crust values is presented in Table

5.2. These data suggest that weathered crustai material is the primary

source of Sc, Fe, Mn, Ce, Eu, and Co (i.e., their EF.ru.t values are

considerably less than 10). However, a number of elements are highly

enriched relative to bothjhe crust and seawater; these are Zn, Cu. Cd,

Hg, Sb. Ag. As, Pb, and Se. Interest centers on these elements because

of the possibility that they might have a significant anthropogenic

component. Zoller et al. (1974) pointed out that most of these highly

enriched elements, and their oxide or halide compounds, have a

relatively low boiling point.

If a significant fraction of the earth-atmosphere flux of these metals

involves a vapor phase, then we would expect their concentration to be

relatively greater in submicrometer particles. The aerosol surface area

is greatest in the submicrometer-size range, and. consequently, the

effects of sorption, condensation, and surface reactions should be most

apparent on these particles. This size dependency has been most

clearly demonstrated in studies of aerosol composition and size distri-

bution in urban areas. Generally, it is found that the total aerosol mass

distribution is essentially bimodal (except in the immediate vicinity of

major sources) with a saddle point at approximately 2-^Lm diameter

(Whitby et al., 1975; Sverdrup et al., 1975). Particles larger than a few

micrometers in diameter are generated by natural and anthropogenic

mechanical (comminution) processes, while most of the particles below
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a few micrometers in diameter are produced either directly in combus-

tion processes or indirectly from the condensation of chemical or

photochemical reaction products. In urban areas, metals in the small-

particle mode are generally characterized by large EFprust values;

examples are Cu, As, Hg, Zn, Sb, and Pb (Paciga and Jervis, 1976). In

contrast, metaJs concentrated in the large-particle-size fraction (Fe, Sc,

Co, and Mn) have low EFpnjst values (Paciga and Jervis, 1976) and are

assumed to be soil-derived.

There are few data on the size distribution of metals in marine

aerosols. However, one major study (Duce et al., 1976a) has shown
that, in aerosols collected at Bermuda, the metals having high EFcnjst

values were concentrated in the submicrometer-size range, whereas

the oceanic and crustal-source metals were concentrated in the larger

particles. Also, supporting evidence comes from an aerosol size study

made in coastal cities (Johansson et al., 1974); these data show that the

size dependence of the metal concentrations in air masses with an

oceanic trajectory is essentially the same as that in air masses with a

continental trajectory.

It would appear, then, that the metals having high EF^rust values

are derived from the continents and are products of vaporizalion-

condensation/sorption processes. These volatilization processes could

be anthropogenic; however, there are a number of natural processes,

some of which will be discussed below, that possibly could produce the

same results.

D. POLLUTION

There are several major anthropogenic sources of atmospheric heavy

metals: the combustion of fossil fuels (coal, gasoline, lignite, and oils),

the incineration of waste, and the emissions from cement plants and

other industrial sources. The fluxes of some heavy metals to the

atmosphere from these sources can approach, or even exceed, natural

fluxes to the marine environment (Study Panel on Assessing Potential

Ocean Pollutants, 1975). For some individual heavy metals, single

dominant sources often can be identified in certain regions. Examples
include lead from the combustion of lead alkyls in gasoline (Murozumi

el al., 1969), vanadium from residual oil combustion (Zoller et al.,

1973), arsenic from smelters (Crecelius et al., 1974). and cadmium from

incinerators (Greenberg et al., 1977). Many of these metals are released

to the atmosphere from high-temperature combustion processes; these
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metals are primarily associated with submicromeler particulate mate-

rial in urban areas as discussed above.

There are two categories of discrete particles found in the air and the

sea that are exclusively man-made and that can easily and unambigu-

ously be identified by electron microscope and microprobe techniques.

These are automobile exhaust particles and inorganic pigments. These

materials are stable in air and water and, because of their small size and

long residence times, are widely distributed. Because the annual pro-

duction figures for these substances are a matter of record, they can be

used as tracers for the study of the dispersion of particulate an-

thropogenic materials. As yet, exhaust and pigment particles have not

been systematically studied, and there are few data on their fluxes,

their concentrations at various levels in the atmosphere and oceans, or

their geographical distributions.

t OTHER SOURCES

Although the concentrations of metals in the atmosphere in remote

regions can vary by several orders of magnitude, the EFrrusi values

generally do not. The similarities between the EFrrust values at several

of the widely distributed sites given in Table 5.2 have been noted and

discussed by Duce et al. (1975); they suggest that the geographical

uniformity of EF.tus, values may indicate that natural sources or

processes could be responsible for some of the observed enrichments.

Possibilities include the following.

/. Low'-Tentperature Volatility ami Crustal Dc^assin^

Low-temperature vaporization of some metals or their compounds

from crustal rocks has been postulated to take place (Goldberg. 1^76).

Degassing of the earth's crust may be the major source of atmospheric

mercury (Weiss et al., 1971).

2. Biological Mobilization

Life processes can mobilize heavy metals to the atmosphere. For

example, the methylation of arsenic and selenium by land plants and

the subsequent release of the methyl arsenides and methyl selenides

has long been known. Wood (1974) points out that methylated forms of

As, Hg, S, and Se can be produced by microorganisms in the marine

environment. More recently, evidence has been obtained that suggests

that growing plants release zinc compounds to the atmosphere
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(Beauford e( al., 1977). The importance of biological mobilization is yet

to be established on a global basis.

3. Volcanic Activity

Heavy metals are introduced to the atmosphere intermittently through

volcanic activity. Intense volcanic eruptions can directly inject par-

ticulate and gaseous materials into the stratosphere as well as the

troposphere; as a consequence, these materials can be rapidly mixed

throughout the atmosphere. Estimates of the mass yield of particles

from volcanoes vary widely, but recent measurements suggest that

yields could be quite large (Hobbs et al., 1977). The metal output of

volcanoes via the high-temperature volatilization mechanisms is un-

known. However, the metals with high EFprust values in Table 5.2 also

have very high EForust values in particles collected in the fumaroles and

vents of active volcanoes (Cadle et al., 1973; Mroz and Zoller, 1975;

Ducc et al., !976b).

F. METAL FLUXES TO THE ATMOSPHERE

One approach to understanding the origins of metals in remote areas is

to estimate the global fluxes of each metal to the atmosphere from

known sources to ascertain if any one source could be dominant. To

this end, we have assembled calculations for the total fluxes of metals

from crustal material, sea^salt, and fossil fuels to the atmosphere (Table

5.3). It should be noted, as mentioned previously, that there may be

other natural and anthropogenic sources for these aerosol metals.

However, there is currently no information on which to base a calcula-

tion of the global fluxes of metals from these other sources.

The total mass flux of crustal material to the atmosphere has been

estimated to be 2.5 x 10'^ g yr~' (Goldberg, 1971); the average crustal

abundances of Taylor (1964) were used to convert this total crustal

mass flux to elemental fluxes. The flux of sea-salt particles to the

atmosphere is estimated to be 1 x lO'"^ g yr~' (Eriksson. 1959). The

sea-salt flux is converted to a metal flux using the average seawater

concentrations reported by Riley (1975) and by Chester and Stoner

(1974). This calculation assumes that no element fractionation occurs

during sea-salt particle production. The flux of heavy metals from the

combustion of coal, lignite, oil. and natural gas is taken from Bertine

and Goldberg (1971). The flux of submicrometer lead to the atmosphere

from anthropogenic processes (primarily the combustion of leaded

fuels) is taken from Patterson et al. (1976).
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TABLE 5.3 GlobaJ Flux of Metals to the Atmosphere Based on Total

Cruslal Material Flux of 2.5 x 10" g/yr° and Total Sea-Salt Flux of

1 X 10'* g/yr*
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tors exposed at several coastal sites for periods of approximately one

month per sample. Samples collected in this manner over such a long

period of time have a high probability of being contaminated by

material from local sources; however, the investigators selected the

sites carefully to minimize such contamination. On the basis of these

measurements, integrated over a one-year period (1972-1973), Cam-

bray e/ al. (1975) estimate that the annual atmospheric input of Fe, Pb,

Zn, and Cu to the North Sea may be greater than 10 percent of the

steady-state concentration of these metals in the water.

Patterson and Settle (1974) measured the atmospheric input of Pb

into a 12,000 km^ area of the Southern California Bight. They found

that atmospheric transport accounted for 45 percent of the pollutant Pb

input, the balance being carried by waste-water discharges, river input,

and storm runoff.

These field studies clearly illustrate the potential importance of

atmospheric deposition to nearshore marine pollution.

B. OPEN OCEANS

It is impossible at present to make any realistic estimate of the

atmospheric transport of metals to the global ocean because of a

complete lack of data from many regions, the most critical being the

southern hemisphere. The data coverage is best in the North Atlantic,

where there are several seLs of data from different areas and covering

relatively extended periods of time (see Table 5.1). With these data,

mean deposition rates can be calculated on the basis of a simple model.

The model assumes that the metal-bearing aerosols are distributed

uniformly from the sea surface to 5000 m. This distribution is based, by

analogy, on measurements of a number of continentally derived non-

pollutant elements (Gillette and Blifford, 1971). (There are virtually no

data on metal concentrations at altitudes greater than a few meters

above sea level.) The model further assumes that the atmosphere is

washed clean of particles 40 times each year. This rain statistic is based

on the fact that the average residence time of water vapor in the

troposphere ranges from 8 days at low latitudes to about 15 days at high

latitudes (Junge, 1%3). Obviously, this crude calculation can yield only

a rough estimate of the total deposition; however, the limitations of the

data do not warrant a more sophisticated treatment..

The most representative data sets for the North Atlantic are those

obtained by Duce et al. (1967b) for the period June through September

1973, from a40-m tower at Bermuda, and by Chesselet e/ g/. (1975) for

April and May 1974, from a ship in an area of the eastern tropical
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Atlantic between 18 and 36° N and 18 and 30° W (Table 5.1). Neither

set of samples was collected in the plume of dust that periodically

emerges from the Sahara and crosses the Atlantic in the northeast

trade-wind belt. The eastern tropical Atlantic data were weighted twice

as heavily as the Bermuda data because the former are more represen-

tative of the open Atlantic.

The weighted arithmetic means (Table 5.4) are used in making the

flux calculations. Using atmospheric Fe as an example, we obtain the

following input for Fe: 130 ng m"' STP x 40 washouts yr"' x 5000 m^"

STP m-^ = 2.6 X 10-2 g ^-2 y^-i

The calculated deposition rates of metals to the North Atlantic

>cean surface are given in column 3 of Table 5.4. How do these

estimated atmospheric inputs compare with the input of these elements

to this region from all sources? To answer this question, we estimate

the total input on the basis of the known elemental composition of the

deep-sea sediments and the measured sediment accumulation rates.

(This calculation assumes, of course, that the oceans are in steady

state.) The calculated sediment fluxes, based on a mean deep-sea clay

sedimentation rate of 12 g m"'^ yr"' (Turekian, 1%5), are given in

column 4 of Table 5.4. The last column of Table 5.4 presents the

TABLE 5.4 Estimated Flux of Metals to the North Atlantic Ocean
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computed atmospheric input expressed as a percentage of the sediment

deposition rate for each metal. The calculated percentage atmospheric

inputs are subject to considerable uncertainty. Nonetheless, highly

anomalous values can alert us to important processes or sources that

might not otherwise be considered. In Table 5.4, the atmospheric input

percentage values for Al, Fe, Cu, Mn, V, As, and Sc are reasonable.

However, the atmospheric input rate for Zn is high, and those for Cd,

Sb, Pb, Hg, and Se are greater than the deposition rates of these

elements to the sediments. The elements in the high atmospheric

deposition rate group are also among those that are anomalously

enriched in the aerosol.

Tliere are several possible explanations for the high atmospheric

input rates for these elements:

1. The primary sources of these elements are anthropogenic, and,

thus, the calculated input rates reflect a recent phenomenon in the

geological time scale. The sedimentation data are long-term averages

spanning many hundreds to thousands of years. Thus, an unusually

high-rate, but short-term, injection would not be resolvable in the

sediment record (see below).

2. A significant quantity of the metals present in the atmosphere

may actually be recycled material that has been resuspended from the

ocean surface. Most suspect would be those metals that are enricheo in

sea-salt aerosols relative to their seawater concentrations. Thus, the

calculated atmospheric de))Osition rate would be artificially high and

would not represent a true net input to the ocean.

3. The assumption that the mechanism for the removal of the metals

from the atmosphere is equally efficient for all particle sizes may not be

valid. Experiments indicate that aerosol removal by precipitation and

by dry processes is relatively more efficient for larger particles (see

Chapter 4). Thus, the actual removal rate for small particles over the

oceans may be considerably less than that for large particles. As

mentioned previously, measurements made on Bermuda (Duce et al.,

1976a) of particle composition as a function of size show that the major

fraction of the mass of Cu, Zn, As, Sb Se, Hg, Pb, and Cd is present in

submicrometer particles. In contrast, Na, Al, Mn, Fe, Sc, Th, and Co

are found primarily on the 1- to 5-m-radius particles. Thus, it would

seem that the actual deposition rates of the enriched metals could be

much less than that predicted by our simple model. However, if the

size-selective removal of aerosols were a major effect, we would

expect to see a trend of progressively increasing enrichment factors

with increasing distance from continental sources. No such trend is
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evident in the data in Table 5.2, but this may be attributable to the

limited nature of the data base.

At present, it is impossible to determine which of these, or other

factors, might be responsible for the anomalously high calculated

atmospheric input values. However, it must be emphasized that a

proper understanding of the nature and magnitude of the flux to the

oceans will require a careful investigation of the physical processes

involved, in addition to the actual measurement of deposition on the

ocean.

C. TIME RECORDS OF ATMOSPHERIC TRANSPORT TO THE
OCEANS

The magnitude of anthropogenic inputs and the impact of these inputs

on the global cycle of metals could be more readily assessed if we had

available a chronological record of atmospheric deposition that pre-

dates the era of heavy industrialization. Such a record may be obtain-

able from marine sediments and glaciers.

/. Sediment Records

Deep-sea sediments cannot be used because of the low sedimentation

rates that obtain, generally, a centimeter or less per thousand years.

Thus, the anthropogenic components would be confined, theoretically,

to a layer less than a millimeter thick at the sediment surface. In

practice, burrowing benthic organisms churn the surface sediments to

depths of at least several centimeters and, in effect, homogenize the

time record over a several-thousand-year period. Nearshore sediments

can yield much better time resolution because of the much higher

sedimentation rates (Bruland et al., 1974). Burrowing organisms still

pose a problem, but this can be avoided by working with sediments

from anoxic basins (Bertine and Goldberg, 1977). However, the in-

terpretation of nearshore sediment records is difficult, and the conclu-

sions ambiguous, because of the complicating effects of inputs from

rivers, sewage outfalls, and coastal runoff.

2. Glacial Records

There is only one source for the particulate and dissolved material

incorporated into glaciers—the atmosphere. Also, the chronology of

the annual inputs to glaciers is readily established by a number of

techniques. Certainly, the transfer mechanisms and, consequently, the
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deposition rates to the glacier surface will differ from those over the

ocean. However, a record of the yezir-to-year changes in the input rales

of materials to the glacier are extremely valuable because they permit

correlations to be made with known trends in (postulated) source

processes such as the annual rates of fossil-fuel consumption, process-

ing of specific raw materials, and volcanic activity.

A classic example is the study (Murozumi et al., 1969) that showed
that the concentration of Pb in the Greenland ice cap increased at a rate

that reflected the increased industrial processing and utilization of the

metal. This study was the first to demonstrate that the atmospheric

transport of a metal was more than a local or regional phenomenon.

The glacial record will also provide information on the output from

natural sources (such as crustal material, the ocean, and volcanoes), on

the variation of these outputs with climate, and on the possible effects

of output changes on climate.

However, glacier studies are fraught with difficulties, the major one

being the problem of contamination during the sampling procedure.

The contamination problem is severe because of the extremely low

concentrations of particulate and dissolved materials in glaciers. The

extreme precautions that must be taken, and the consequences of not

taking them, are described by Murozumi et al. (1969).

V. RECOMMENDATIONS

A. Carefully designed field programs should be carried out in open

ocean areas to measure the wet and dry deposition rates of metals to

the sea surface. Data are required for both the northern and southern

hemispheres; the need for data from the southern hemisphere is

urgent. Islands in midocean locations are preferred as sampling sites.

Although sample collection will be difficult and contamination will

continue to be a major problem, this type of study is presently feasible.

Aerosol composition as a function of size is a critically important

parameter in the determination of deposition rates; the inclusion of

such measurements into field programs should be encouraged.

B. Investigations should be undertaken to determine the major

sources of metals in the atmosphere. Determination of sources and

fluxes have equal priority. Emissions from anthropogenic sources such

as smelters, cement plants, oil, and gas power plants must be measured

and characterized on a global basis. Important parameters are elemen-

tal {or chemical) composition, particle size distribution, and particle

composition as a function of size.
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The importance of specific natural sources and processes such as

volcanism, the biosphere, low-temperature volatilization and crustal

degassing, and chemical fractionation at the air-sea interface must be

evaluated.

C. The lime trends of the atmospheric transport of metals to

remote areas should be established through studies of concentration

changes with depth in glacier snow and ice. With these measurements,

and with a knowledge of the historical trends of anthropogenic source

terms, an assessment can be made of the anthropogenic impact on a

global scale. However, if glacier snow and ice is to be used for this

nurpose in a systematic fashion, // will be necessary to develop new

techniques for collecting larger cores using more stringent

contamination-control procedures.

D. Immediate efforts must be made to initiate procedures or pro-

grams that will lead to an increase in the accuracy and precision of

aerosol concentration and composition data. There are two ways in

which a given laboratory can verify the quality of its analytical proce-

dures: (I) through the use of standard reference materials and

(2) through participation in interlaboratory comparison exercises.

Standard reference materials must be formulated according to the

needs of environmental scientists working in the marine environment.

At present, standards exist for metals in such solid phases as fish meal,

orchard leaves, fly ash, and coal (U.S. National Bureau of Standards).

Of these, only the latter two are suitable for use in some aerosol

studies; however, they are of little value in the analysis of highly saline

marine aerosols.

It is essential that a mechanism be established whereby standards

can be formulated and distributed expeditiously. Often, developments

in the area of environmental studies have occurred rapidly. In the past

few years, there have been a number of instances where concern over

the dissemination into the environment of certain elements or com-

pounds resulted in a sharp increase in field sampling programs. In

many cases, the quality of these data might have been greatly improved

if standards could have been made available on short notice. At

present, the U.S. National Bureau of Standards requires three years

for the preparation of reference materials; this is far too slow a

procedure for our purposes. Consequently, we urge SCOR to explore

the possibility of designating an appropriate international laboratory

that would be responsible for the rapid preparation of and dissemina-

tion of environmental reference standards and for the organization of

interlaboratory intercomparison exercises.
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EXECUTIVE SUMKORY

The objective of this study is to examine the physical, spatial and

land-use related impacts of decentralized solar technologies applied at

the community level by the year 2000. The results of the study are intended

to provide a basis for evaluating the way in which a shift toward reliance on

decentralized energy technologies may eventually alter community form. This

project has been conducted in parallel with two related efforts: a study of

end-state community design and an analysis of institutional impediments to

widespread solar technology implementation. These community level studies

will supply inputs into the Technology Assessment of Solar Energy (TASE)

Program which is being conducted cooperatively by six of the Department of

Energy national laboratories.

The project assumes that in many physical respects, communities in the

year 2000 will resemble parts of cities as they exist today and that the

level and types of solar technologies identified by the "maximum solar" scen-

ario of the Policy and Review Committee (DPR) will be used. For the purposes

of this study, a land-use impact is related to competition for space and,

more specifically, to insufficient collector area on-site to achieve a partic-

ular level of solar penetration.

Six land-use types representative of those found in most U.S. cities

are analyzed according to solar penetration levels identified in the DPR

"maximtun solar" scenario for the year 2000. The scenario is translated into

shares of end use demand in the residential, commercial and industrial sectors.

These proportions become the scenario goals to be met by the use of decen-

tralized solar energy systems. The percentage of total energy demand is

assumed to be 36.5 percent, 18.8 percent and 22.6 percent in the residential,

commercial and industrial sectors respectively. The community level scenario

stipulated that a certain percentage of the total demand be met by on-site

collection (e.g. photovoltaic and thermal collectors) and by passive design.

This on-site solar goal is 51.9 percent (residential), 16.8 percent (commer-

cial) and 15.1 percent {industrial).
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The land-use types evaluated in this study may be thought of as "energy

sensitive land-use patterns." Patterns studied are single-family detached

dwellings and multiple-family row house apartments in the residential sector;

strip commercial development, warehousing and central business district in

the commercial sector; and central-city facilities in the industrial sector.

These land-use types vary with respect to end use demand and density character-

istics which influence on-site solar supply. Table 1 identifies the energy

demand and density for the land-use types considered in the study.

Six different solar energy supply systems ranging from thermal collectors

with current output and short-term storage (i.e. two to three days) to cogener-

ating photovoltaic arrays with long-term storage (i.e. between seasons) are

examined. Each of these technologies has a theoretical potential to meet any

given mix of end use demands based on its output of thermal and electrical

energy. Table 2 lists the theoretical potential of the selected technology

systems. Characteristics of the technology that determine its potential are

the storage capacity, quality of energy produced and system efficiency. These

factors define the proportion of de.Tiand for each land-use type that can be

iaet if the required amount of collector area is available.

The method for analysis consists of determining the maximum on-site

collector area for each land-use type in the residential, commercial and

industrial sectors. This determination includes an evaluation of passive

(south wall) design potential and measurements of the available unshaded col-

lector area from aerial photographs. The evaluation of solar potential of

each individual parcel is augmented with an estimation of several alternative

schemes for sharing collector area among parcels in the "neighborhood." The

study area as a whole is analyzed to determine the physical impacts likely to

occur when achieving the scenario goal and to identify community character-

istics of the natural and built environment which affect the ability of the

study area to rely on decentralized solar energy technologies. Finally, the

percentage of the parcel's total on-site energy demand that can be provided

by each technology using the available collector is determined.

The results of the study are the following:

• Assuming a typical land-use mix of the land-use types studied,

a community can achieve the DPR "maximum solar" goals for the

year 2000 using on-site technologies with current performance.

Table 3 contains the percent of total energy demand for each
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land-use type that can be provided by the direct solar technol-

ogies.

• Of the individual land-use types, only the commercial central

business district cannot achieve the scenario goal on-site.

The deficit in the central business district, however, can be

more than offset by the ability of other land-use types to

achieve a greater level of solar development.

• In the residential sector, low desnity detached single-family

development (i.e. urban sprawl) is not required in order to

meet the solar scenario.

• Detached single-family development can achieve greater inde-

pendence from conventional energy sources than denser residen-

tial patterns only by using cogenerating photovoltaic systems

with long-term storage.

• Central-city industrial locations would require use of other

renewable sources (e.g. cogeneration, wood or ratmicipal resi-

dues) in addition to direct solar technologies to meet the

solar scenario.

• Decentralized solar technologies can produce substantially

greater amounts of on-site energy supply than the DPR scneario

projects. The increased levels are limited by the quality

and availability of energy supplied by a given technology and

by the demand for that particular quality of energy within

each land-use sector (see Table 4)

.

• Communities will be required to take one or more of the follow-

ing actions in order to produce increased levels of on-site

energy:

-- select technologies which maximize output of both

thermal and electrical energy including use of

long-term storage and cogenerating systems;

-- implement shared energy systems in which a number

of individual energy collectors are combined with

a single storage facility;
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— transfer surplus thermal and electrical energy to

land-use types deficient in on-site solar poten-

tial; and

-- control land development patterns through land-use

regulations to eliminate environmental character-

istics that constrain on-site collection.

• Environmental characterisitcs of a community which reduce available

collector area include:

-- vegetation

-- street orientation

-- lot configuration

-- density

-- roof configuration

adjacent buildings

Table 5 shows the environmental characteristics which act as limiting

factors in the case study areas.

• Environmental characteristics of a community which acted as

limiting factors can be eliminated by use of shared energy

supply systems and long-term storage [Table 5)

.

• Environmental characteristics of the community limit on-site

collectors primarily in the higher density land-use types

(i.e. multiple family residential and central business dis-

trict) .

• Demand for water to meet thermal storage requirements although

an impact with each technology is insignificant relative to

total water consumption within the community.

• Potentially significant secondary impacts may occur from the

disposal of hazardous wastes associated with the working

fluids.

• Visual intrusion of solar collectors will be more signifi-

cant in the central business district, central-city indus-

trial locations, and in high density residential areas than

in low density commercial or residential types.
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• Meeting the scenario goal in the single-family dwelling case,

using on-site thennal collectors, will require the removal

of 15-35 pcerent of the tree canopy.

In summary, the implementation of decentralized solar technology systems

o meet the DPR "maximum solar" goals for the year 2000 will not produce

ignificant physical impacts using even direct thermal technologies with

urrent performance. All but the most dense commercial development (i.e.

entral business district) can achieve the solar scenario goal without a

ransfer of surplus thermal and electrical energy from other land-use types.

n addition, these technologies can replace substantially greater amounts of

)n-site energy demand when communities follow various courses of action.

The results of this analysis illustrate that there are identifiable

mvironmental characterisitcs that individually or collectively limit the

;ommunity's ability to meet end use demand. In cases where these character-

istics limit on-site collection, their influence decreases when a large

lumber of individual installations are combined into a district system.

Implementation of district systems, however, will introduce a new set of

:onsiderations involving the integration of future energy planning goals

into the broader social and institutional setting.
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TABLE 1

ENERGY-SENSITIVE LAND-USE TYPES

Density 23 4

Sector Of Case Study Areas ' Energy Demand/Gross Acre

net 10
Residential: SFD 8 d.u./acre .03 x 10 BTU

Single Fajnily

Detached Dwellings ^

net 10
Residential: MFD 31 d.u./acre .79 x 10 BTU

Row House Apart-

ments (multiple •

family)

10

Commercial: STRIP F.A.R. = 2.3 .13 x 10 BTU

Strip commercial
development

10
Commercial: IVH F.A.R. = 4.6 .11 x 10 BTU

Warehousing

Commercial: CBD F.A.R. = 6.7 1.00 x 10 BTU

Central business
district

Industrial

:

'

r- ^

In the industrial sector, central city facilities identified as

adaptable to solar energy use by Battelle and ITC (1977) were

selected for case study.

NOTES:

1 These land-use types occur in all large metropolitan areas and

comprise most of the residential and commercial land area. The

sin'cTle case study examples of the energy-sensitive land-use types

were drawn from three cities in the United States: Denver, Balti-

more, and Minneapolis.
2 d.u. = dwelling unit

3 F.A.R. = floor area ratio (i.e. ratio floor area to parcel area).

4 See Report for calculations
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Table 2

Theoretical Potential of Six Technology Systems

Short-Term Long-Term

Technology Storage Storage

hernial collectors with 1. 70% heat 4. 100% heat

(erforma
:urTentl

lologies

(erformance comparable to 80% hot water 100% hot water

:urTently availabe tech- 70% cooling^ 100% cooling

rhennal collectors with a 2. 70% heat 5. 100% heat

[53 percent increase in 80% hot water 100% hot water

isfficiency and using planar 70% coolingl 100% cooling

[reflectors to increase

butput 50 percent (50 per-

i:ent reduction in collector
:area)

Cogenerating photovoltaics 3. 70% heat 6. 100% heat

with 80 percent the out- 80% hot water 100% hot water

put of current photovoltaics 100% cooling 100% cooling

and 80 percent the output of 100% power 100% power

current thermal collectors

NOTES

:

1. Use of solar thermal air conditioning is assumed only for the commercial

sector.
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Table 3

Percent of Total Energy Demand Provided by On-Site Solar
Collection for Five Land-Use Types
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Table 4

Percent of Total Energy Demand Met by Each Solar

Technology Assuming Unlimited Collector Area

TECHNOLOGY
fwith Unlimited Collector Area;i
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Table 5

Environinental Characteristics WTiich Limit
On-Site Energy Supplyl
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INTRODUCTION

The purpose of this study is to examine the physical impacts of

decentralized solar technologies applied within communities. The level

of solar pe^tration identified by the "maximum solar" scenario of the

Domestic Policy and Review Committee (DPR) for the year 2000 is the solar

supply goal for which impacts are evaluated. This project has been con-

ducted in parallel with two related efforts: a study of end-state com-

munity design and an analysis of institutional impediments to widespread

solar technology implementation. These community level studies will

jt- supply ^mjuts into the Technology Assessment of Solar Energy (TASE)

Program which is being conducted cooperatively by six of the Department

of Energy national laboratories.

Analytic Approach

Impacts were assessed by, first, quantifying the extent to which

environmental characteristics of existing land use patterns and building

forms limit solar energy use in order to, second, evaluate the way in

which those environmental characteristics will be impacted by its use. This

approach, which is applied in a series of case studies, provides a basis

for evaluating the way in which a shift toward reliance on decentralized

energy technologies will impact the physical form of communities and how

that form may be manipulated to avoid impacts.

The most significant physical impacts which result from the use of

decentralized solar technologies are land-use impacts, i.e. they derive

from the spatial requirements of the technologies. All ; lar technologies

have such spatial or land use requirements: to convert solar energy

directly into thermal or electrical energy, structures or other land area

must be covered with collectors; to produce electricity from wind, land

must be used as a buffer against wind flow disruption and accidents; to

convert biomass into a usable energy source, land area is needed for the

conversion facility and in some cases for biomass production.

The ability of a community to meet a particular solar penetration

goal may be limited by: 1.) characteristics of the technology, and/or

2.) the availability of collector area.

Because decentralized solar energy use requires land area in close

proximity to the site of energy end use, the potential for solar energy

use within a community is influenced by that community's land-use patterns
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and building forms. In some land uses there will not be enough land area

on the site of the energy demand to use solar technologies to their fullest

extent. The proportion of the total energy demand that can be provided by

a particular solar technology depends on the quality and availability of the

energy produced and the quality and temporal pattern of the energy demand.

Consequently, some land-use types can produce a larger portion of their

total energy demands on site using that particular technology. For example,

thermal collectors with short-term storage can provide 56 percent of a ware-

house's on-site energy demand and only 39 percent of a high rise commercial

structure's demand since a larger portion of the warehouse's total energy

demand is thermal.

A shortage of collector area may be the result of insufficient surface

area. Or, ther^ may be s.ufficient area but it may be shaded by vegetation

or structures or it may be oriented away from south. These constraints on

on-site solar supply are the result of specific characteristics of the

natural and built environments: vegetation patterns, density of the develop-

ment, spacing and heights of structures, street patterns, and/or archi-

tectural style and form of structures.

If there is not enough collector area on-site to meet the DPR scenario

goal In the case study areas, land-use and/or energy use patterns would

have to be altered in order to meet the goal. Either the characteristics

which limit solar energy production would have to be manipulated to el-

iminate the constraint or energy demand would have to be reduced or redis-

tributed over time to produce a pattern of energy use that could be provided

by the avialable on-site collector area. The first, and in some cases,

the second action will require changes in the form of physical development.

Because Impacts within a community are a function of the level of

solar supply attainable with a particular technology and of the particular

environmental characteristics of the land use in which it is Implemented,

these factors are evaluated first in order to Identify impacts. Then,

impacts can be compared among various land use patterns.

The comparison of solar potential of different land use patterns is

meaningful only if it can be translated into a measure of the remaining

consumption of nonrenewable energy sources. Decentralized energy use is

only a means to an end, i.e. reduction of centralized power production

and consumption of nonrenewable resources. Therefore, It is not the level

of solar energy penetration but the remaining consumption of nonrenewable
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fuels that ultimately provides the basis for comparing land-use patterns.

This study is necessarily limited by the scenario-defined technology

mix and by its specific purpose. Variables, alternatives and influences

that are equally impartant to land-use related energy planning in a com-

munity have been Ignored. Three primary considerations which have not

been incorporated into the study are the potential for passive design and

cogeneration to reduce community energy demands and the role of transpor-

tation-related energy consumption. Points at which cogeneration and

passive design whould logically be used are Identified in the case studies.

The study as a whole attempts to provide a basis for evaluating the rela-

tionship between on-site energy savings and transportation energy savings

by linking the analysis of potential impacts to the density of land use

patterns.
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Land Use Patterns Evaluated

Because inpacts vary with the land use pattern in which a technology

is used, the impact analysis is conducted for six land use patterns repre-

sentative of most of the develojaent in U.S. cities and suburbs. The land

use types evaluated in this study may be thought of as "energy sensitive

land-use patterns". Patterns studied are single-family detached dwellings
'tgumhevid OKd ' »u> mc Snd f>iif\ mC

and multiple-family. row houses apartments \n the residential sector; strip

commercial development, warehousing and central business district in the

commercial sector; and central-city facilities in the industrial sector.

The primary criteria used ta categorize land uses were those variables

expected to influence on-site solar energy reliance, i.e. those variables

affecting supply and demand. Solar supply is determined primarily by land

use availability and, therefore, can be correlated with density of land

use. Demand is determined by th a quantity and quality of sinA uoo energy g«it^uo<,

j demand. These . i>fi turir are influenced by land use density. €o vihioh th a

;j^ selei^'iui fa 'fTi'^itc- A/^ uit of "fit/ av»>/(»»/e/ iu/tpU ''« i^f^'nu.af'rv'i- •

"St be

.

matched. Most urban and suburban yeVelopmentsolar technology must be .matche d. ' Most urban and suburban 'cfeVelopme
5 SO.
in the U.S. is composed of land use patterns similar to these ^ types. In-

dustrial land use is not as well represented as residential and commercial

uses because individual sites arf more variable both in land use and energy

use patterns and because no suburban sites were analyzed. However, some

conclusions can be drawn on the :asis of studies which have compared land

area available on suburban industrial sites to that available on central

city sites (Boykin, 1974).

Physical characteristics of these land use types remain much the same

regardless of geographic location. Consequently, although energy demand

and solar energy supply vary in absolute value geographically as climate

and latitude change, the differences in that demand and supply among land

use patterns will remain relatively consistent. Similarly, although the
; I.e.- ^nf>ririn'$ *p vanei/i pdrtemi.

land use mix. is expected to cnanc; in the next 25 years, i.e. increased
"^ &i\&raC^>}tcs of "tkc

density and more multiple family residential units, tne^pattems them-

selves are less likely to change significantly. Tfli

—

shniild hp pmntciJ out Ô^

that land use patterns could change if there were a compelling reason, e.g.

economic or regulatory. For exarple^ new development between 1980 and 2000

could be modified to minimize impacts of solar energy use, especially of

passive design (see Living Systeiti, 1976 and 1979; McClenon, 1977; Har-

wood, 1976). One of the purposes of the project is to identify which
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characteristics of physical development need to be manipulated in various

land use patterns to increase on-site solar reliance. Consequently, it

will identify more impacts than are likely to occur if environmental con-

straints oil solar energy use are taken into consideration in land use

planning and design in the next 20 years.

Case Study Examples Selected

The specific case study examples selected for analysis are intended

to represent densities and building forms most typical of each land use

pattern. The land use and energy characteristics of the six case study

areas are summarized in Table 1.

To be most informative .^analysis of this type would evaluate a series

of morphologically different cities within a range of climatic conditions.

This was clearly outside the scope of the study. However, five cities

were initially identified as representative of a range of morphological

and climatic conditions. Evaluation was limited to those cities for

which land use and energy use data were available and in which climate Jt^,j,r
q-n*. ,tj,o«,T>i| cx^ c^.r^^\ east sir^d'ti. were. ic\att.i fr— -RcSTi^i.^^ Pen^Cr.

was most representative of average U.S. conditions .y\ Baltimore is con-

sidered to be representative of the national average, weighted by popula-

tion (Hittman, 1973) with peak energy demands in the summer. Denver is an

example of the growing sunbelt cities which are assumed to be best suited

for solar energy use with a relatively high heating demand and winter peak

demands. Baltimore is an older metropoliton region with a high density

core surrounded by low-density suburbs. Denver is a newer, more uniformly

mediuni-to-low density metropolitan area. Both are mid latitude cities (40

North latitude) .T The industrial case studies^located in Minneapolis at

45° Xorth latitude. Although Minneapolis experiences more extreme climatic

conditions than the national average, insolation rates are comparable to

those in Baltimore (ITC, 1972). Therefore, the potential for solar energy

use in industrial applications remains comparable.

Energy Supply and Demand Characteristics

The level of solar penetration established by the Policy Planning

Review Commission's maximum solar scenario for the year 2000 was given

as the context in which to evaluate impacts. This energy supply scenario

identifies a national solar penetration goal for each primary energy use
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TABLE 1

ENERGY-SENSITIVE LAND-USE TYPES

1
Density 33 4

Sector Of Case Study Areas ' Energy Demand/Gross Acre

Residential: SFD '' 8 d.u./acre .03 x 10 BTU
Single Family
Detached Dwellings

Residential: MFD 31 d.u./acre .79 x 10^^° BTU
Row House Apart-

ments (multiple •

family)

Commercial: STRIP F.A.R. = 2.3 .13 x 10 BTU
Strip commercial
development

10
Commercial: WH F.A.R. = 4.6 .11 x 10 BTU

Warehousing

10
Commercial: CBD F.A.R. = 6.7 1.00 x 10 BTU

Central business
district

Industrial

:

In the industrial sector, central city facilities identified as

adaptable to solar energy use by Battelle and ITC (1977) were
selected for case study.

NOTES

:

1 These land-use types occur in all large metropolitan areas and
comprise most of the residential and commercial land area. The
single case study examples of the energy-sensitive land-use types
were drawn from three cities in the United States: Denver, Balti-

more, and Minneapolis.
2 d.u. = dwelling unit. ^f
3 F.A.R. = floor area ratio (i.e. ratio floor area to parcel area).

4 See Roporfr for calculations.
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sector, i.e., transportation, industrial, and a combined residential/com-

mercial sector, assuming a $32 per barrel petroleum cost. This scenario

is used as a market penetration goal against which to evaluate land use

and environmental impacts.

The national goal, expressed as equivalent units of fossil fuel, was

converted into delivered energy consumption values assuming a primary-

to-end use energy conversion efficiency of 31 percent for electricity,

70 percent for gas as a direct fuel and 50 percent for oil as a direct

fuelo'and assuming that residential and commercial consumption is equally

divided between the two sectors. The proportion of each sector's energy

consumption represented by these values is considered as the solar share

of end use energy consumption to be met in each community in all land

uses within that sector. Table 2 expresses solar reliance goals of the

DPR scenario as percentages of end use energy. Ipln some land use^, meeting

the DPR scenario goal produced no land use impacts, even with currently

available technologies. In order to evaluate the relationship between

decentralized energy use and impacts more thoroughly, constraints and

impacts were also evaluated for ^ Dccond soT.ar supply goal: the maximum

proportion of each study area's energy demand that could be provided by

each direct solar technology assuming that collector area is not limited.

This is referred to as the technology's potential. Comparison of the

solar supply achievable in each study area with the technology's potential

allows for the identification of all situations in which environmental

characteristics limit on-site solar supply for each technology evaluated.

The technology mix identified in the DPR scenario emphasizes direct
(.nfxcteji

on-site solar technologies. Direct solar technologies are'^to provide 75

percent of the total penetration, with biomass providing 18 percent, largely

in the industrial sector, and wind providing 7 percent. Consequently, this

study will focus on the impacts of direct^ solar technologies.

Technologies Evaluated

Direct Solar Technologies for Residential and Commercial Applications

For the purposes of this study it is the physical, especially the

land area requirements of the decentralized technologies that are of

particular importance. It is necessary to calculate the collector area

available on each site to determine whether the scenario goal can be

achieved. It is equally important to identify the technologies' performance.
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However, solar technologies, especially direct solar technologies, are

changing rapidly. Performance of thermal collectors and supply systems

is expected to improve substantially in the next 20 years. In addition,

photovoltaics are expected to become economically feasible, making it

possible to produce electrical as well as thermal energy on-site. On-

site solar energy supply could be further increased by the use of long-

term storage of thermal energy collected during the non-heating season.

collector area on a site. UU<K^ ca'lafci

In order to evaluate the influence of these technological advances J

on solar potential and community impacts, six direct solar technologies
Art'

wiW be evaluated. These six represent a likely sequence of implemen-

tation during the next 20 to 50 years. Initially, thermal collectors

with a short-term thermal storage tank wtW- be installed on individual

sites to provide heat and hot water, e.g., on roof tops, and over park-

ing lots. As collector efficiencies and system technology improve and

the cost of alternative fuels rises, solar systems located within a

geographic area, (e.g., a block, neighborhood, or commercial center),

may be integrated with a single storage capacity to increase the area's

solar reliance. Increased reliance could occur as a result of the

increased feasibility of long-terra storage due to reduced heat losses

from the single large storage volume and from the ability of individual

sites to store energy, i.e., a collector deficit on one site could be

provided by a surplus on another site within the same system.

Eventually, if and when photovoltaics become economically viable

and the first-generation thermal collectors "wear out", photovoltaics

with the ability to collect their own waste heat, i.e., to cogenerate,

may be installed. If this occurs prior to the installation of shared

storage, they may simpli provide energy for a single site using short-

term heat storage. If photovoltaics are installed after shared ther-

mal storage has been implemented, the photovoltaic array could replace

the thermal collectors and utilize the same heat storage and distribu-

tion system.

The potential of six direct solar energy supply systems is evaluated

in each residential and commercial case study. The systems vary with re-

spect to collector characteristics, storage capacity, the scale at which
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TABLE 2

l(5(s/

SOLAR PENETRAT«4€ GOALS BY SOLAR ENERGY SOURCE
(DPR "Maximum Solar" Scenario for 2000)

Percent of Sector End Use

Passive Design

Active thermal collectors

Photovoltaics/thermal electric

Bioraass (wood or MSW)

Wind

Residential
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the system is organized, and maximum reliance possible.

System 1 consists of thermal collectors with efficiencies comparable

to those currently in use and utilizes short-term storage. Inherent xn

the methodology used to determine solar reliance with short-term storage

(ITC 1976) is the assumption that in any month, the storage capacity is

sufficient to allow for use of all heat collected during that month.

It is assumed that this approximates the performan«^of typical short-term

systems with 1.5 to 2 gallons of water storage peV^ foot of collector area.

System 2 consists of thermal collectors with improved efficiency and

short-term storage. This assumes that system efficiencies could be m-

creased by one-third with improvement of all system components and that,'.^^.< -r^

the use of planar reflectors, could t^^^Sii.^-^ collector output fey-^

pe-rcerrtT

System 3' consists of cogenerating photovoltaics which produce electri-

city at 80 percent the efficiency of current photovoltaics and heat at 80

percent of the output of current thermal collectors with short-term heat

'^°'^Zstem 4 consists of thermal collectors with current efficiencies

and long-term storage in a shared system. Long-term storage capacity will

vary with the needs of each situation. It is assumed that all collectable

energy is collected with a 20 percent heat loss from the storage system.

Long-term storage is assumed to be possible when a number of structures

share the same large storage volume. An additional 20 percent heat loss

dunVvc

is assumed to occur dirrf' distribution.

System S consists of thermal collectors with improved efficiency and

shared long-term storage.

System 6 consists of cogenerating photovoltaics with shared long-term

heat storage.

Table 3 lists the percentage of various end use energy demands that

can be provided by each system assuming that collector area is not limited.

When these percentages of end-use demand are applied to a particular land

use pattern, the proportion of the total energy demand that can be provided

is the technology's potential.

Appendix A describes the components, physical requirements and perfor-

mance of direct solar technologies.



1262

Direct Solar Technologies for Industrial Applications

Three solar thermal technologies are used for industrial applications:

shallow ponds for low temperature applications (100 F and 125 F) ; flat plate

collectors for 150 F; and polar mounted tracking cylinder collectors for

temperatures above 150 F but less than 550 F.

Appendix A characterizes to physical appearance and performance of

these technologies.

Wind Energy Conversion

It is assumed, for the sake of this analysis, that some,(WECSs5will be

located within the community. In the high^ise commercial and high density

residential sectors, turbines might be placed within the new structures.

In the other land use sectors, and as an alternative in the above sectors,

vertical or horizontal blade machines might be located on towers fixed

to the ground. The systems evaluated are described in Appendix A.

Biomass Conversion

To evaluate the use of biomass selected technologies are first matched

to end uses. Wood burning in stoves is assumed for residential applications

at an efficiency of 60 percent (Sullivan, 1978). Municipal solid waste (MSW)

is assumed to be the source for commercial applications. The pyrolysis pro-

cess converts waste to low Btu gas which is storable and transportable and

produces fewer residuals than other MSW conversion (LBL,197i). For these

reasons it is assumed to be the process used in the case study applications.

System inputs and outputs are listed in jfgmc 3. J S". Net energy production
n

is 0.31 Btu/pouZd of MSW assuming a primary fuel to electricity conversion

efficiency of 31 percent.
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TABLE 3

POTENTIAL OF SIX TECHNOLOGY SYSTEMS
TO MEET ENERGY END USE DEMANDS

Technology Short-term storage Long-term storage

Thermal collectors with 1. 70% heat 4. 100% heat

performance comparable 80% hot water 100% hot water

to currently available 70% cooling^ 100% cooling^

Thermal collectors with a 2. 70% heat 5. 100% heat

33 percent increase in 80% hot water 100% hot water
efficiency and using 70% cooling-^ 100% cooling^

planar reflectors to in-

crease output 50 percent

(50 percent reduction in

collector area)

Cogenerating photovoltaics 3. 70% heat 6. 100% heat

with 80 percent the output 80% hot water 100% hot water

of current photovoltaics 100% cooling 100% cooling

and 80 percent the output 100% power 100% power

of current thermal
collectors

NOTES

:

1. Use of solar thermal air conditioning is assumed only for the

commercial sector.
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METHODOLOGY

The methodology followed in this study is summarized in a flow chart

in Figure 1. This chapter will outline this methodology briefly to pro-

vide an analytic backdrop against which to consider the study's findings.

General Data Collection

The first set of activities undertaken is described as general data

col lection . This included placing the DPR scenario into a community-level

context, characterizing the technologies to be evaluated, and categorizing

land uses into representative patterns. These activities have been de-

scribed in Chapter 1. Two other major steps were: 1) a literature review

and identification of generic impacts expected to occur as a result of

the use of decentralized solar technologies, and 2) the identification of

environmental characteristics expected to influence and be impacted by

solar energy use. Chapter 4 contains a matrix of generic impacts in which

those that appeared in the case study analyses are identified; Appendix C

contains a detailed discussion of the generic impacts. Appendix B provides

a discussion of characteristics in the natural, built and social environ-

ments which may potentially constrain solar energy use.

Study Area Data Collection

Analysis of solar energy reliance constraints and impacts each study

area required the compilation of three types of data: land use, energy

use and technology output.

Land use data was obtained from aerial photographs and the land use

files of planning departments in the case study cities. The case study

areas within each city were selected with the assistance of planning per-

sonnel as examples of typical land use densities and building form within

each land use pattern. Then, total surface area available on each site

in the study area was measured. Next, the extent to which environmental
unfulncif

constraints limited the u.s.ahJ-li^ty of that area for solar collectors was

evaluated; the collector area potential of each site was recorded. (See

Appendix A for assumptions regarding the spatial requirements of solar

collectors) .
'j

Simultaneously >ifcollector area evaluation, the land use data was used

to determine the quality and quantity of energy demand at each site.
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To estimate energy requirements of building types, a review of recent

studies of energy demand of building types was conducted, focusing on

those which relied on heating and cooling loads calculations or energy

consumption records of representative building forms. (A.D. Little,

1977; ITC, 1976; Hittman Associates, 1973, 1974 and 1976; Westinghouse,

1974; and General Electric, 1974).

These studies reveal a wide range of findings regarding heating

and cooling loads of building types. This variation may reflect differ-

ences in analytic methods and assumptions as well as actual differences

among individual buildings of the same form. Construction specifica-

tions, quality of construction, energy use practices, building uses,

microclimatic variations and other variables specific to a particular

building influence its heating and cooling load. Furthermore, classi-

fication of building types into a manageable number of categories

requires that buildings with quite different energy use patterns be lumped

together.

Two primary sources provided the basis for computations of on-site

energy demand. A study for the American Society of Heating, Refrigerating

and Air Conditioning Engineers (ASHRAE) represented the most complete data

for our purposes CA.D. Little, 1976). It provided values for total energy

consumption rather than for just heating and cooling demands and identified

energy savings which would result from modest conservation measures. These

values were used in the commercial sector. A series of studies of space

heating and cooling energy demand and conservation potential in the resi-

dential sectors of Denver and Baltimore (Hittman, 1973, 1974, and 1975)

provided a useful characterization of the residential sector .t) The third

segment of the study area analysis consisted of calculating the energy

supply per square foot of collector area which could be provided by each

technology in the study area's climate.

r<o1p ITC (1976) provided a convenient method for determing solar reliance

for space heating, domestic hot water and cooling using short-term storage.

Solar supply with long term storage was determined using ASHRAE monthly

clear day insolation data and an established methodology for estimating

monthly collectable energy (Anderson, 1976). Assumptions regarding collec-

tor efficiencies and system losses and performance of wind and biomass

technologies are listed in Appendix A. The documentation of study area

analyses in Appendix D records collector performance values for each
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study area.

In evaluating the proportion of total energy demand that can be met

by solar technologies in the «idential and commercial sectors, it is

assumed that the conservation measures are initiated before solar energy

technologies are installed. Conservation consisting primarily of insula-

tion, weatherizing and double glazing in existing structures, would occur

as a more economical first step in reducing centralized energy consump-

tion (Rosenfeld, 1976).

Matching On-site Technologies to End-Use Energy Requirements

The next step consisted of identifying which technologies were appropri-

ate in each land use in order to meet the scenario goal for each solar energy

source. Direct solar technologies were applicable in all study areas; the

six direct solar technology systems were evaluated in every commercial and

residential case. Direct solar technologies were matched to the quality

of process heat demands in the industrial cases. Biomass and wind energy

conversion technologies were also applied selectively.

Analysis of On-site Solar Potential, Constraints and Impacts

Having determined the on-site area available as locations for solar

technologies, the portion of each site's total energy demand which could

be provided by each on-site technology, i . e . wind, wood-burning or industrial

biomass conversion, and direct solar technologies with short-term storage

(technologies 1, 2 and 3), was determined. This achievable level of solar

reliance/ was then compared with the DPR scenario goal^. Levels of solar

reliance achieved in each study area relative to the total scenario goal

are listed in Chapter 3; the/! analytic process is documented in Appendix D.

If any site was unable to meet the scenario goal, the environmental

constraints which prevented it from doing so were identified; these are

discussed in Chapter 4. When this analysis had been carried out for every

site in the study area, the impacts which would result from meeting the

scenario goal were evaluated. Chapter S contains the assessment of impacts

identified in each study. area.

Analysis of Shared Solar Potential, Constraints and Impacts

The next step consisted of determining the extent to which solar re-

liance could be increased within the study area by using shared direct

solar systems with long-term thermal storage. Again, constraints and im-

pacts were identified.
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Analysis of Conununity-side Solar Potential. Constraints and Impacts

The final step in the analysis consisted of an evaluation of the

potential of the community as a whole, composed of a typical mix of the

land use patterns studied, to meet the scenario goal. The primary task

was to determine whether an energy supply deficit in one study area

could be offset by a surplus in other study areas. If this could be

accomplished, impacts could be avoided.
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DECENTR.'VLIZED SOLAR ENERGY SUPPLY

« Assuming a typical -i*rtd—«etr mix of the land-use types studied,

a community can achieve the DPR "maximum solar" goals for the

year 2000 using on-site technologies with current performance.

Table 3 contains the percent of total energy demand for each

land-use type that can be provided by the direct solar techno-

logies.

• Of the individual land-use types, only the commercial central

business district cannot achieve the scenario goal on-siteivrt^a«M 'fit. >j/<^u.

The deficit in the central business district, however, can be '' '

more than offset by the ability of other land-use types to

achieve a greater level of solar development.

o In the residential sector, low density detached single-family

development (i.e. urban sprawl) is not required in order to

meet the solar scenario.

• Detached single-family development can achieve greater inde-

pendence from conventional energy sources than denser residen-

tial patterns only by using cogenerating photovoltaic systems

with long-term storage.

• Central-city industrial locations would require use of other

renewable sources (e.g. cogeneration, wood or municipal resi-

dues) in addition to direct solar technologies to meet the

solar scenario.

e Decentralized solar technologies can produce substantially

greater amounts of on-site energy supply than the DPR scenario

projects. The increased levels are limited by the quality and

availability of energy supplied by a given technology and by

the demand for that particular quality of energy within each

land-use sector (see Table 4).

c Communities will be required to take one or more of the follow-

ing actions in order to produce increased level of on-site

energy:

-- select technologies which maximize output of both

thermal and electrical energy, including use of long-

term storage and cogenerating systems;

-- implement shared energy systems in which a number of

individual energy collectors are combined with a

single storage facility;

-- transfer surplus thermal and electrical energy to

land-use types deficient in on-site solar potential;

and

-- control land development patterns through land-use

regulations to eliminate environmental characteris-

tics that constrain on-site collection.
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The first step in this analysis of how solar energy use will impact

land use and the environment was to determine whether the level of solar

penetration identified in the DPR scenario could be accomodated on-site

using currently available technologies in existing land use patterns.

The next step was to identify the level of penetration at which land use

impacts would be induced within each land use pattern, i.e. to determine

the point at which characteristics of the physical form of development

limit the use of these technologies.

Then, the opportunity for eliminating those impacts and increasing

on-site solar 'energy supply using more sophisticated direct solar tech-

nologies was evaluated. Again, the point at which land use impacts would

occur was evaluated for each technology.

This quantitative analysis of the six land use patterns is docu-

mented in Appendix A. Table 4 summarizes the findings of this analysis;

it provides quantitative support of the following discussions of solar

energy supply and of the effect of technology selection on solar energy

supply and on consequent impacts.

Table 4 lists the six direct solar technologies which were evaluated,

beginning with thermal collectors currently in use. The subsequent tech-

nologies represent existing technologies which have not achieved wide-

spread use at the present time but which are likely to be economically'

feasible in the next 25 years. The performance of each technology is

evaluated for the five non-industrial land use patterns and is presented

vertically in the table. For each technology in each study area, on-site

solar supply is compared with the total scenario goal and with the poten-

tial of the technology to meet that study area's total energy demand. Per-

formance is recorded as a percentage of total energy demand.

The supply of solar energy from a particular technology that can be

used on-site is limited by the quality and availability of the energy

produced and by the demanc^'^hat particular quality of energy within

each land use sector. The proportion of various end use demands which can

be provided by each technology is listed for each technology. Column B

translates these end use energy supply potentials into a single percentage

of the total energy demand for each land use. This value is important for

two reasons.
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TABLE A

OM-SITE SC--X31 EKEBCY SUPPLY AS A PERCEMTXCE OF TOTW, ENEKH DE«AHD BY UJiV USE TYPE AND TXCaOWUXJI

Percentage of TotAJ Energy Denaad

Solar Sceji«xio

Goal

Technology
Potentia.1

Du«'Ct: Solar Technology
and Its end U3«
fejiergy supply potenti-al

Then&al Collector*
w/existlng output
and short ten storage

(60% cm;
10\ spac« baat
?0\ cooling^)

sn>
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TABLE 4 (Page 2)

NOTE: Xnslysis ass.jr>es t>^t retrofit ccnservation BCAsurea hava
reduced df-~.nj^d to the following Icvelii

Sijis^* Paaily Developntnt (SFD)

8 Dnits/»i«t Acre

Kultiplt Faaily Develcpraeot (MTD)

30 LSiits/TJet Acre

Stxip Cormerci*! Developnv^nt (Stxlp) *

Floor Area Ratio^ of 2.3

Central Business District (C3D)

'

Floor Aret Batio^ of 6.7

WArehooslng Olstrict (WH)

floor Ajea Ritio^ of 4.6

HUkT LOAD
(Btu/ft^/de^ree day)
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First, a comparison of the scenario goal with the technology poten-

tial (column A with column B) indicates whether the scenario goal is

matched with the maximum potential of the technology or whether a much

greater solar supply could be achieved in a particular land use pattern.

For currently available thermal collectors (Technology 1), the scenario

goal is very close to the technology's potential in the residential sec-

tor. This means that solar technologies or passive design which can pro-

vide 80 percent of the domestic hot water and 70 percent of the space heat

of a residential unit would be required in almost every residence in order

to meet the scenario goal. In the commercial sector, on the other hand,

the scenario goal calls for less than half the solar supply which is tech-

nically feasible using Technology l.^-'^^&fl- solar air conditioning. If half

of the commercial facilities operating in the year 2000 used thermal col-

lectors to provide hot water and 70 percent of the space heating and cool-

ing loads, the scenario could be met.

^— In no case does the scenario goal exceed the technology's potential.

\Therefore, if the scenario goal cannot be met by a technology, it is due

to the fact that there is insufficient collector area on-site. Column F

indicates whether or not the scenario goal can be met and whether it can

be exceeded by each technology. If the scenario goal cannot be met, the

physical form of the development would have to be altered in order to

provide sufficient collector area or the energy demand would have to be

reduced. Reducing enery demand may also require a change in the form of

development. Unless energy demand can be reduced without altering the

form of development, land use impacts will be incurred. Using Techno-

logy 1, both the multiple family dwelling study area and the central busi-

mess district study area fail to meet the scenario goal. Consequently,

in those study areas, land use impacts will occur unless energy demand

is reduced or a more efficient technology is used to increase the solar

energy supply without increasing collector area.

Secondly, a comparison of total on-site energy supply (column E) with

the technology potential (column B) indicates whether or not land use im-

pacts will be necessitated in order to use a technology to the greatest

extent possible. If total on-site energy supply falls short of the tech-

nology's potential, collector area is limited by environmental characteris-

tics. In order to use the technology to the greatest extent possible', ^
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collector area would again have to be increased by altering physical

characteristics of the site; or i energy demand would have to be re-

duced; or ia more efficient technology would have to be used.

Figures 2-7 graphically express the level of solar reliance

achievable in each study area for each direct solar technology relative

to.the DPR scenario goal and the technology's potential to meet the

study area's energy demand, -fl^ui- ea 8 H- indicate the portion of total

collector area available on roof tops and on-site open space which would

have to be used to meet the scenario goal and^ the technology's potential

in each study area for each direct solar technology.

Meeting the DPR Scenario Goal

The major findings of this analysis concerning the use of solar

technologies which are currently in use (Technology 1) to meet the sce-

nario goal are as follows:

o Conservation measures alone could provide a substantial share

of the DPR scenario goal in existing land use patterns. In the

single family detached residential case the scenario goal for

active solar technologies could beWet entirely by retrofit con-

servation techniques (Rosenfeld, 1978). However, it was assumed

that the energy demand has already been reduced by conservation

measures; solar supply is evaluated as a proportion of the re-

maining demand. (See Appendix D for assumptions about conserva-

tion) .

c A community as a whole, comprised of a typical mix of land use

types (Manvel, 1968), can meet the total scenario goal on site,

relying entirely on currently available flat plate or evacuated
tube collectors. Within the community, however, the higher

density land use patterns cannot meet the scenario goal on site.

The multiple family residential case falls short of the scenario

goal by 4 percent of its total demand. The central business dis-

trict falls short of the scenario goal by 15 percent of its total

demand (see Table 4, column f) . However, the strip commercial

and warehousing study areas can greatly exceed the scenario goal

on site. Because they always comprise a much greater propor-

tion of the land area of a community than the central business

district, their on-site solar supplies can more than offset the

central business district's deficit. Similarly, the multiple

family case study's deficit can be offset by the single family

case study's surplus.

» Particularly in new developments, passive solar design combined

with passive or active domestic hot water heating can save as

much energy as currently available thermal collectors (Balcomb,

1976). Therefore, the scenario goal can be met by passive de-

sign in new development projects and in some existing buildings.
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However, significantly more changes in the physical form of

development would be required to accomodate widespread use

of passive design.

In the residential sector, a shift in density and building

form from predominantly single family detached to low-rise

multiple family dwellings would save more on-site energy

than the use of currently available thermal collectors

(See Appendix D) . Furthermore, the multiple family dwelling

case study fell just short of meeting the scenario goal.

Therefore, in a typical community which consists primarily

of low density single family detached development, increased

density in the form of low-rise multiple units or attached

townhouses, together with the use of solar technologies or

passive design can save substantially more energy than the

use of solar energy alone.

In the industrial sector direct solar technologies can meet

the scenario goal in three of the six central city cases

examined on the site itself and in all six cases if adjacent

undeveloped land is utilized. Suburban industrial sites

contain about 2.5 times as much land area as central city

sites. Therefore, it appears that the total industrial sec-

tor could meet the scenario goal on-site in more than half

the cases.

In central city industrial locations, other renewable energy

sources, e.g. cogeneration and agricultural or forestry

residues, would be required to meet the scenario goal on-site.

e In the community as a whole, indirect solar technologies, i.e.

wind and biomass, can be used selectively to minimize impacts

since direct solar technologies alone can provide the total

scenario goal. For example, electricity generated by wind

machines located near the community may be sent to the central

business district, avoiding the need to alter that land use

pattern and minimizing potential impacts of wind machines

located within the community.

Increasing Solar Energy Supply through Technology Selection

Land use and environmental impacts can be avoided to a certain

extent by using technologies which provide more usable energy without

increasing the collector area requirement, i.e., more efficient col-

lectors and long-term storage. In addition, on-site solar supply can

be increased by using technologies which produce electricity as well

as heat, i.e. co^generating photovoltaics . A choice of technologies

gives the community as avhole more flexibility in meeting the scenario

goal and, therefore will produce fewer impacts. For example, instead

of using thermal collectors with short-term storage on all residences.

e
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passive design and/or co generating photovoltaics could be used on less

than half of them to meet the scneario goal.

Column B in Table 4 indicates how the potential of the technology

increases with each of the more sophisticated technologies. Column E

indicates that proportion of total demand in each land use that can be

provided by each technology. The following conclusions about the ability

of various technologies to increase on-site solar energy supply can be

made on the basis of the analysis summarized in Table 4.

c The scenario goal can be greatly exceeded in the lower density
commercial land uses without using more sophisticated techno-

logies, assuming that solar air conditioning is used.

c The scenario goal, which was not achieved in the multiple family
dwelling study area using Technology 1, can be exceeded if any
of the other technologies are used.

• To exceed the scenario goal to a significant degree in the resi-

dential sector, it is necessary to use cd^enerating photovoltaics
(Technology 3 or 6) or thermal collectors which are both more

efficient and employ long-term storage (Technology 5).

« Long-term thermal storage enables all study areas except the cen-

tral business district to provide 100 percent of the domestic
hot water demand and 100 percent of the space heating demand.

Solar air conditioning or the use of the thermal st^rjSage facili-

ty for chilled water storage during the summer would reduce the

summer cooling demand, especially during peak load periods.

Thus, long-term storage can mitigate the adverse impact on the

electrical grid that widespread use of thermal collectors with

short-term heat storage is expected to cause.

c Because the per-unit energy demand of the multiple family study
area is smaller than that of the single family study area, use

of all the solar technologies considered enables the multiple
family study area to use less fossil fuel-derived and/or cen-

tralized energy than the single family study area. An analysis

of six hypothetical residential land use patterns based on the

case study analyses indicates that detached single family houses
at a density of 8 dwelling units per acre can reduce their re-

maining energy demand to less than that of high-rise apartments

and row-houses at a density of 24 to 30 dwelling units per net

acre only with the use of co-generating photovoltaics and long

term-storage or passive design plus photovoltaics. (See Appendix

D).

e The central business district fails to meet the total scenario

goal on site with all of the technologies evaluated. Thermal

and electrical energy could be transported from the warehousing
study area which has a substantial surplus of collector area.

• If CO generating photovaltics were available, all portions of
the city, except high rise commercial and residential areas, i.e.
the central business district, could meet more than 90 percent
of their total energy demand on-site without altering existing
land use patterns, building form or energy demand.
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ENVIRONMENTAL CHAR.'VCTERISTICS AS LIMITS ON SOLAR SUPPLY

c Environmental characteristics of a

available collector area include:
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2. Built:

• roof configuration: area and orientation

• obstruction of solar access by buildings: spacing of structures

• obstruction of solar access by buildings: variation in height

and spacing

• street pattern: oreintation relative to north

• street pattern: parcel configuration
• intensity of development: ratio of energy demand to unit floor

area and. to parcel area

3. Social:

• community identity

• community interaction

• activity patterns

The potential solar energy supply which can be provided by each of the

six technology systems in each of the land use types has been evaluated in

the preceding chapters. This chapter looks to the performance of decentra-

lized solar technologies to see which environmental characteristics actually

constrained the level of solar supply achievable.

In Table 5 energy systems, defined by storage capacity and whether they

are individual or shared systems, are evaluated within a series of broadening

collector areas domains. The domains range from a passive south wall of an

individual structure to energy import zones outside the study area. This

classification permits the assessment of the location and significance of

limiting environmental characteristics. If an environmental characteristic,

e.g. vegetation shading, contributed to a reduction in solar supply from the

maximum possible for any one of the technologies in a particular collector

area domain, e.g. roof tops, the effect is identified as a "limiting factor."

An assessment of limiting factors would permit a community to evaluate the

effectiveness of changes in its existing environment to increase potential

solar supply on-site and their appropriateness within various land use pat-

terns.

No attempt was made at this point to rank the limiting factors. In

some cases several environmental characteristics contribute to a reduction

in supply potential and this analysis does not sort out the relative impor-

tance of each one.

Natural Environmental Characteristics

• Climate and latitude are basic determinants of solar reliance,

influencing energy demand, solar energy supply and the severity of

shading as a constraint. In the case studies these variables were
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held relatively constant in order to focus on variations between
land uses so their influence does not appear in the analysis.

e The urbanized areas examined in the case studies are relatively
flat. Therefore, though topography is potentially important, it is

not^in the cases examined.

• However, obstruction of solar access by vegetation did appear

as a significant environmental limit with individual systems using

short-term storage. Tree shading reduced the solar potential of

the single family dwelling case. The scenario goal could be met

with Technology 1 - currently available thermal collectors with

short-term thermal storage - only if 35 percent of the existing

tree canopy were removed.^ Vegetation shading was not a limiting

factor in any land use type where long-term storage was assumed.

Vegetation shading would limit the potential of passive design in

three land use types: the single family dwellings, the strip com-

mercial, and the central business district.

Built Environmental Characteristics

• Roof configuration was a limiting factor only in the single family

dwelling case where collectors are mounted on roofs which slope in

several directions. Roof configuration could potentially limit solar

supply in other residential and commercial cases where flat roofs do

not predominate, but such examples were not included in the case studies.

• The location of the building on the paycel (the setbacks from pro-

perty limits) and the height of the building influence the amount of

shading of potential on-site collector locations. On-site open space

may be shaded by the building ^ocated on that site or the building

itself and the on-site open^pace"^y another building. Shading as a

result of height and siting of a single structure on a parcel limited

the on-site solar supply only in the single family dwelling and multi-

ple family dwelling cases. Changes in height or location on the par-

cel could increase th^bn-site solar supply in these two land use types.

Obstruction of solar access by adjacent buildings is a limiting environ-

mental characteristic primarily in the high density land uses. This

interaction among buildings was especially strong in the central busi-

ness district where it was a limiting factor throughout the study area.

In these dense land use patterns, controls on height and building

setbacks would have to be applied over a la^gor area in order to increase

on-site solar supply substantially. -tit. «*.T7r-«^

b The orientation of the street pattern was a limiting factor -.fith every

technology system in the central business district. In the CBD case, the

street pattern is at 45 degrees from true north and the resulting roofs

are less easily fitted with collectors. This limiting factor, however,

was not the only one affecting the high density CBD. It reduced the

on-site solar energy supply by about twenty percent. In other land use

types, where street orientation did not deviate from true north, the

patterns of streets limited only the use of south walls for passive de-

sign applications,. This was particularly significant in the single family

dwelling case study.
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• The configuration of th e lot , i.e. its dimensions or proportions
was only a limiting factor for passive design implementation in the

residential land uses. In the multiple family dwelling case, the

narrow lot width limited passive design opportunities significantly.

• The intensity of development , results from a combination of energy
intensity and net or on-site land use density, i .

e.'^ ratio of energy

demand to floor area and the ratiofl' of floor area to parcel area. In-

tensity of development can constitute the baseline limit on solar

supply: if there is simply not enough area on-site to produce the

energy that is needed, then either the energy demand must be reduced

or site area increased to accomodate more collectors.

Social Environmental Characteristics

No specific measures were developed in this investigation to assess

the social constraints on the implementation of decentralized solar tech-

nologies. Several of the energy supply systems analyzed, however, asstmie

sharing of storage and collectors among users. Shared systems and energy

impoifetion from outside a study area implies some institutional management.

Some social interaction is required in these systems.

Shared systems are most likely to be used when long-term storage is

employed. Therefore, social constraints are expected to occur with techno-
ftr-

logies requiring long-term storage. However^ vfirch all technologies in

multiple family dwellings, social constraints are likely to arise since more

than one family shares the same parcel of land and -ae* area and is likely

to share the components of the solar energy systems.

Overcoming Environmental Limits

Environmental characteristics do limit the solar potential of decentra-

lized technologies. The limits do not apply equally to each land use sector

nor to each technology. Many of the characteristics identified in the analy-

sis can be manipulated to increase solar supply. Results of such manipula-

tion would be specific to both particular technologies and land use sectors.

For example, active solar energy use is limited primarily by tree shading

for single family dwellings. Passive design, on the other hand, must effec-

tively deal with vegetation, street pattern (including orientation and lot

configuration), development intensity, and height and setback limits.

In general, the effects of any one modification to the environment,

natural, built, or social, will yield greater solar supplies in only speci-

fic land use sectors using particular technologies. No change in environ-

.mental characteristics will yield the same result in every land use sector.
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Consequently controlling a specific environmental characteristic e.g.

changing setbacks from property lines, instituting height controls, or

establishing the orientation of new streets and the proportions of new par-

cels, may not increase the potential for on-site solar energy production

throughout the conrimunity. SfljnS- srrpmpt Tnuct be made te either rank character-

istics in n r H'T" t o lo^-rn i.''-|'i7h nrn thn uin';'"

—

s i gnj-'^icrLnt - in various land

use pattems.or control all'those characteristics that can reduce potential

supp 1 y /«<»// -^^^ "^'^ '

Environmental characteristics will limit the use of passive design

techniques more significantly than they will limit the use of active solar

technologies. When economics are taken into account, passive design is

likely to be the most viable solar technology, particularly in the case of

new development. However, passive deisgn was deemphasized in this analysis

of the adaptability of existing land use patterns to solar energy use. A

complete assessment of land use impacts would require the application of

this analysis of environmental constraints to the use of passive design

techniques.
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TABLE 5

t.NVIRONMENTAL CHAR.'^CTERISTICS AS LIMITING

FACTORS ON SOLAR SUPPLY^
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LAND USE AND ENVIRONMENTAL IMPACTS OF DECENTRALIZED SOLAR ENERGY USE

• Demand for water to meet thermal storage requirements although
an impact with each technology is insignificant relative to
total water consumption within the community.

Potentially significant secondary impacts may occur from the
disposal of hazardous wastes associated with the working
fluids.

» Visual intrusion of solar collectors will be more significant
in the central business district, central-city industrial
locations, and in high density residential areas than in low
density commercial or residential types.

• Meeting the scenario goal in the single-family dwelling case,
using on-site thermal collectors, will require the removal of
15-55 percent of the tree canopy.

The primary purpose of this study was to identify impacts which are

expected to occur within a community as a result of implementing the DPR

scenario. Having determined the potential for on-site solar energy pro-

duction and identified environmental characteristics which limit that sup-

ply, it is now possible to identify impacts.

The impact analysis has been summarized in the form of an impact ma-
&

trix. Figure "J^i . The matrix identifies those impacts which would result

from the use of currently available solar technologies to meet the DPR

scenario goal for each solar energy source, i. e. passive design, direct

solar conversion to heat and electricity, and wind and biomass conversion.

Thermal energy collection assumes the use of short-term thermal storage

and currently available system components, i.e. Technology 1 of the six

evaluated. The matrix evaluates impacts (rows) by solar energy source and

scale of the supply system, i.e. on-site, shared and centralized within

the community (columns). Impacts are classified into eight categories

based on those identified in an initial literature review and generic

analysis of impacts:

1. Land use impacts
2. Water use

3. Ecological impacts, both terrestrial and aquatic
4. Safety
5. Impacts on the community service infrastructure
6. Visual impacts
7. Noise
8. Water and air pollution

This classification provided a framework for assessing impacts in the

case study analyses. For a more detailed discussion of impacts, see
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Appendix D.

The evaluation of impacts in the matrix indicates: 1. whether or

not each impact was evaluated specifically in the case study analyses,

2. if evaluated, whether or not it was found to be an impact, and 3. if

not evaluated, whether it is an impact which is generally expected to

accompany the use of the technology or whether it is likely to occur

only in a specific set .of circumstances, i.e. is improbable. Those

impacts which are expected to occur based on the case study analyses

are discussed briefly following the matrix.

In the case study analysis of impacts it was assumed that techno-

logies would be located first on individual sites. Then, if the scenario

goal could not be met on each site on an individual basis, shared systems

would be employed. If the scenario goal still could not be met, large-

scale systems centralized within or proximate to the community would be

used. Therefore, if the scenario goal can be met using on-site systems,

the matrix will indicate that no impact will result at the shared and

centralized levels.

The impacts encountered in the analysis have been divided into two

major categories: land use impacts and environmental impacts. Land use

impacts were found to be more significant, potentially requiring pre-

emotion of vacant parcels as collector locations -multiple use of open

space, e.g. parking lots, on developed parcels; and^the transfer of energy

within the community from one land use to another for existing buildings;

and changes in the arrangement, spacing, orientation and form of new

buildings.

Environmental impacts will occur as a result of the use of direct so-

lar technologies, but none appears to be significant relative to impacts

which already occur as a result of physical development in urban and sub-

urban environments. Removal of vegetation to preserve solar access to

on-site collectors is a primary impact in the low density residential and

use pattern.

Environmental impacts of wind machines located on-site are more signi-

ficant, with safety, noise and interference with television reception as

the primary concerns. Since electrical energy is easily transported via

the existing grid, siting of wind energy conversion machines in areas re-

moved from the energy users, either within or near a community, is a

feasible mitigation measure which would eliminate all of these impacts on
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the community.

Environmental impacts of biomass conversion facilities are the most

significant. The irreversible commitment of resources, air and water quali-

ty degredation and water consumption are the major impacts.

Land Use Imnacts

Table 6 identifies those decentralized solar technologies which would

produce land use impacts in six land use types analyzed in the case studies.

A distinction is made between those instances where land use impacts would

result from producing enough solar energy to meet the scenario goal (DPR

goal), and where impacts would result from producing the ma.ximura amount of

solar energy that could be used in a particular land use (the technology'^

potential). Since the DPR goal is lower than the technology potential, parti-

cularly in the commercial sector, substantially fewer land use impacts will

result from meeting the scenario goal than from using direct solar techno-

logies to the greatest extent possible.

In addition, more efficient direct solar technologies will produce

fewer land use impacts than those with current levels of performance. If

more efficient technologies (requiring a greater capital outlay) are avail-

able, it is usually possible to select one which will minimize land use

impacts.

Meeting the scenario goal will produce the most land use impacts in

the central business district where a combination of high energy demand

and dense development pattern make the implementation of on-site direct

solar technologies the most difficult.

Land Use Pre-emption or Multiple Use

The most common kind of land use pre-emption that would result from

Achieving the scenario goal--one that appears with many direct solar

technologies--is the installation of collectors in open areas on the deve-

lopment site. This impact is labelled "multiple-use" and indicates that

the existing use need not be displaced, only modified. Examples are the

installation of collectors on raised backyard trellises in the residential

sector or on raised structures in parking lots in the commercial sector.

Tnrough the case studies were designed to distinguish between impacts

within the study area and impacts outside the study area, impacts are nearly

always confined to neighborhoods of similar land use development within the

community. To meet the scenario goal only the central business district's
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high energy demand would require the collection of energy somewhere

else in the community. In no case was it found to be necessary to

eliminate an existing land use in order to permit the collection of

on-site solar energy either to meet the scenario goal or even the

more ambitous technology potential.

The pre-emption of vacant parcels would be required for the •SStV

„f a MS)/C'"VCrS|fyl•f(5lC4llt^^ - . , . t, ^ ,-„^ =
installation.to meet the biSmass goal in the commercial sector. But since

this use is an industrial onefAiSs^ economic ments^must include the mar-

ket price of the site, this land use impact would not necessarily adversely

affect the community. The only potential for pre-emption of vacant

parcels to meet the scenario goals for the remaining technologies is in

the central business district.

In the industrial land use cases, technologieis were selected to meet

particular process heat requirements. These technologies were not the

same^u'sed in the other case studies and include^^ scilar ponds, flat plate

collectors, and parabolic trough collectors. The ai;ialysis indicates

that using these technologies to meet the scenario ioal would require

multiple-use of on-site open space in three of the sax central city

industrial sites evaluated and use^vacant parcels in\ three of six sites,

but would not require any change in existing use. Suburban industrial

sites, not analyzed in this study, are typically located on parcels

2.5 times larger than the central city sites analyzed \CBoykin, 1975).

With this amount of usable collector area on the parce^ , it is expected

that land use impacts would be comparably reduced.

Use of co'Pfeeneration techniques; which was not eval\uated in this study,

could significantly mitigate the land use impacts of on^j-site solar energy

production in central city locations.

Changes in the Form of Land Use

A second category of land use impacts results from (^hanges in the form

of development necessary to accomodate solar technologies on-site. These

impacts are expected to occur in new development that is designed to speci-

fically accomodate on-site energy production.

Those technologies that would_induce these changes in the various land

use sectors of a community are indicated in the key to Table 6. A distinction

is made between impacts that results from meeting the scenario goal and t^-Zr-^
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^/technology potential. Ttie-^otenri, a-1 ^hanges in the physical form of the
'A

local community that are expected include:

1. Alterations of the roof configuration of individual buildings
to improve solar orientation;

2. Control of building heights and setbacks from property lines to

reduce shading of collector area;

3. Orientation of streets and parcel dimensions to increase south-
facing surface area of individual structures; and

4. Reduction in land use density and/or in energy demand per unit
of floor axea to reduce required collector area.

In order to achieve the scenario goal, changes would be expected only

in the higher density land use types. In the multiple family dwellings

case study, a uniform height for the primarily 3-to-4-story multiple family

case would enable this land use type to meet the scenario goal. Since the

study area included 3 high rise residential structures which could not

meet go;:^ i t7rh " i r ovni' scenario goalland which also shaded protions of

the lower rowhouse development, the study area as a whole failed to meet

the scenario goal using thermal collectors with short-term storage. In

order to meet the scenario goal in the MFD case, either more expensive

technologies are required (photovoltaics or long-term storage) or the

community could impose height restrictions to eliminate collector shading.

In the central business district variations in height is much more

extreme and precludes use of the majority of roof topsN/ and on-site open

space. An illustration of the winter shadow pattern is included in

Appendix D. Controlling the variation in building height to reduce shading

of roof-top collectors would increase the solar supply. However, with

height controls alone it is unlikely that the central business district could

achieve the scenario goal on-site. It is also likely that changes in the

density of the central business district would be necessary to achieve the

scenario goal.

To increase the solar supply to the more ambitious technology potential

would result in more severe impacts on the height and density of the two

higher density land use types but would add few additional impacts in these

or other land use types. Minor modifications to the roof configuration of

individual simple family dwellings could be expected if the higher technology

potential is realized.
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In the industrial sector (in central city industrial sites) two of

;he six cases would require additional collector area to meet the scenario

;oal on-site.

While Table 6 does not include an evaluation of passive design, it is

ixpected to be the most cost-effective solar "technology" in new develop-

lent. (Balcomb, 1976; Lovins, 1978; State of California, 1978). However,

widespread use of passive design techniques would produce more and greater

.mpacts on the form of new development in cash land use sector. Consequently,

Ithough changes in community form are not necessary in order to meet the

jcenario. they are expected to occur as a response to the implementation

>f the more economical passive design.

The case study analysis, representative of a national average energy

iemand, indicates that the scenario goals for passive and active solar supply

can be met by currently available flat plate collectors in well-insulated

residences at a density of thirty dwelling units per net acre if structure

leight is controlled to minimize shading of collectors. Use of more effi-

ient direct solar technologies and long-term thermal stroage enables resi-

dences at that density to meet substantially more than the total DPR scenario

goal for all solar technologies. Close to 100 percent of the on-site energy

demand can be met at a density of sixteen dwelling units per net acre if

co-generating photovoltaics become available.

Therefore, low density suburban development (typically six to eight

dwelling units per net acre) is not essential in order for decentralized

solar technologies to contribute a substantial portion of the community's

energy demand.

Environmental Impacts

Table 7 is similar to Table 6 but [
indent ifies those decentralized solar

technologies which would produce environmental impacts in six land use types

analyzed in the case studies.

Water Consumption
|

Water consumption for direct solar technologies will vary as a function

of storage volume. Short-term storage in the residential sector requires

the equivalent of four to five days of water use every four or five years

or an average of one day's supply per year. Commercial facilities will con-

sume twice as much water as residential structures.
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Use of long-term storage would increase water consumption, particularly

if storage is maintained on an individual basis for each household. However,

only short-term storage is needed to meet the scenario goal, so that the

impact on a community's water supply would be insignificant relative to total

water consumption.

Vegetation Loss

One of the primary impacts of decentralized solar technologies will be

the removal of vegetation necessary to preserve an open sky-space for the

on-site collector. The case study analysis indicates that the removal of

trees (or pruning and shaping to reduce shading of collectors) will be an

impact in the single family dwelling land use type. In order to meet the

scenario goal in this residential sector, as much as 15 to 35 percent of

the existing tree canopy would have to be removed.

The loss of tree canopy will affect the microf^climate of the neighbor-

hood by- O eliminating important summer time cooling effects or- po a s Jrtriy

2.") eliminating the energy saving effects of wind breaks. (Reifsnyder, 1965,

in McClenon, 1977). The loss of tree canopy will also result in some re-

duction in habitat for birds and other animal populations.

All of the potential impacts due to loss of vegetation can be mitiga-

ted in a number of ways. The case study analysis indicates that the scenario

goals can be achieved without any loss of vegetation if:

1. Collectors are located in front and back yards as well as on roofs--

selectively placed to avoid the shading of existing trees;

2. Energy sharing is instituted between adjacent neighbors so that

collectors can be located in a single roof-top or yard array and

the thermal energy is circulated to two residences; or

3. ££:pXa£.e»e#S—erf vegetation with trees in alternate locations or with

lower growing species.

.An increase in solar reliance beyond the scenario goal can be achieved

and vegetation loss can be held to 3 or 4 percent of the tree canopy if

energy sharing is instituted in block-wide systems where collectors are

located in any appropriate, unshaded area and thermal energy is circulated

to each residence in the city block.

The trade-offs between loss of vegetation and choice of collector loca-

tion or energy distribution system will be largely a local decision. The
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cumulative effects of vegetation loss can not be anticipated because of

the difficulty in forecasting community response to this trade-off. The
1 if

long-term effects may be completely eliminated ^- new trees are planted

where the shade will not intefere with collector performance. Depending

on species t>-pe, mature, urban trees can be reestablished in from 10 to

40 years. (McClenon, 1977).

In new developments, loss of vegetal^ion may range more widely than

the IS to 35 percent reduction in vegetajkion found in existing neighbor-

hoods but the adverse impacts can be mir^imiied by design or regulation.

Techniques to maximize the use of vegetation to control micro-climates

include: clustering construction to perinit larger "green-space" planting

and planting design that maintains an effective open sky-space for col-

lectors. (Living Systems, 1979).

Hazardous Wastes '

Of 34 currently available chemical additives to collector working

fluid, nine present no toxicological hazard to humans while 16 have been

found to be toxic to varying degrees ^nd 9 others have not been evaluated

due to insufficient data (Buchan, Majestic and Bilaw, 1976). Human safe-

ty can be ensured if only the non-to)(ic additives are used.

Impacts on the non-human environment after disposal of working fluids

have not been assessed; virtually no data have been compiled on biode-

Suardability or the potential for concentration of these chemicals in food

chains. Avoidance of impacts in the use and disposal of working fluids

will require the establishment of regulations and their implementation at

the community levels.

Visual Impacts

In an effort to enhance community identidPy, increasing numbers of local

jurisdictions have adopted regulations controlling the scale, bulk, form,
o

col4r and texture of new structures. Such regulations demonstrate a con-

cern for maintaining continuity in the visual appearance of the build

environment. Thermal collectors and photovoltaic arrays represent a de-

parture from the form and scale of the cornice or roofline and from the

color and texture of roof materials. Passive design techniques which in-

clude south facing windows, green houses, skylights and clerestory windows,

together with thermal masses, and a variety of supplemental or alternative

techniques, allow for a more harmonious integration with existing
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Resource Consaiiption

The conversion of biomass into low-Btu gas or steara represents an

irreversible allocation of resources that could be used for other pur-

poses. Materials used for fuel include waste wood, agricultural by-

products, lumber by-products, municipal solid waste and sewage sludge.

Only 14 percent of the nation's forest and agricultural wastes are

currently unused (see Table 8).

TABLE 8

DISPOSAL OF NATIONAL AGRICULTURAL AND FORESTRY WASTES
(106 Dry Tons)
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architectural style than active solar technologies.

Visual intrusion of solar collectors will be more significant in

the higher density residential land use patterns where all available

collector area must be used to meet the scenario goal. In low density

residential patterns a choice of collector locations usually exists;

collectors can be located either conspicuously or discretely, depending

on the home owner's and community's values.

Meeting the scenario goal in the high density commercial land uses

(the central business district case study) would require significant

changes in the physical form of the development to reduce energy demand,

e.g. height restrictions, passive heating and cooling, daylighting and

natural ventilation, and to control shading by adjacent structures.

These changes would significantly alter the visual character of the central

business district of large cities. However, to meet the scenario goals

for the community as a whole, solar energy does not have to be used in the

central business district, so that these visual impacts need not be exper-

ienced.

IVhere communities are attempting to maintain the architectural charac-

ter of historic districts, implementation of decentralized technologies may

be particularly difficult. When historic districts include high-density

land use patterns, the visual intrusion of solar collectors may be incon-

sistent with preservation policies. For exapiple, in a high density neigh-

borhood of Victorian rowhouses, meeting the 36.5 percent residential sec-

tor scenario goal would require that collectors be located on front yard

set backs as well as on roofs and back yards, significantly altering the

historic character of the neighborhood. In a small town "Main Street"

preservation district, on the other hand, the 18 percent commercial see-
on

tor goal could be met -tn roof tops, without necessarily altering the

facades. As in the case of the central business district, the scenario

goal for the community as a whole could be met without the use of solar

technologies in high density historic districts.

Wind machines will alter the visual character of the environment

more significantly in rural and urban fringe settings than in cities.

They will present a greater contrast with the horizontal character and

appearances of rural development and the natural landscape than with the

verticality and visual complexity of the city.
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Air Pollution

Minor contributions of particulates and simple gases can be expected

from heavy relisince on wood burning stoves. Of the municipal solid waste

conversion processes evaluated, more serious pollution impacts (on the

order of 10^ - 10^ tons annually for a major city) would be generated from

direct combustion or refuse-derived-fuel technologies; pyrolysis does not

produce air pollution. --

Infrastructure Impacts

Siting of energy-generating devices and their accompanying storage

systems have the potential to temporarily disruptall underground utilities

(gas, water, supply, sewage, telephone, cable TV) and prompt localized
of-

traffic congestion. £o* the direct solar supply systems evaluated, these

impacts are limited for the most part to shared systems.

f/iff Shared systems are not required to meet the scenario goals; consequently,

no disruption of underground utilities is expected. "Jr Once in operation, wind

generators may interfere with television reception, especially (^ reception ^
•f^u ff» the upper UHF frequencies. Proper attention to siting and phasing new

construction can reduce or minimize infrastructure impacts.

The impacts to infrastructure will primarily result from the reduced re-

liance on the electrical utility grid for base load energy which will increase

the gap between base load and peak load demand. Since only twelve percent of

residential space heat is provided by electricity (U.S. Census, 1977) and

even less in the commercial sector, meeting the scenario goal will have a

small impact on the electrical utilities relative to its effect on the natural

gas and fuel oil facilities.

If the solar supply is increased beyond the scenario goal, the base load

for cooling will be reduced. Consequently, supplying a summer peak load

could become more costly. This impact may be mitigated by using thermal

storage as chilled water storage during summer months.

Use of long-term thermal storage could eliminate the need for electri-

cal back-up heating systems. More stringent conservation measures could

produce the same results in areas with mild to moderately cold winter tempera-

tures. Similarly, passive deisgn techniques can entirely eliminate the need

for electrical air conditioning in many areas if people are willing to tolerate

some discomfort during the most extreme conditions.
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Noise

Decentralized applications of wind technologies will produce the

most objectionable noise impacts on homes and neighborhoods. This in-

convenience can be largely mitigated by siting wind generators more re-

t motely from population centers. However, tradeoff>may be necessary

between mitigating noise for human communities and impacting habitat

areas in more remote locations.

Safety
.

'

Use of direct solar technologies will produce safety hazards typi-

cal of those accompanying construction and maintenance of structures.

Generally, the solar supply system will be installed by someone with

training in the building .traaKj . However, a homeowner is likely to

perform routine cleaBing and maintenance. Accidents will include falls,

minor bums and abrasions.

A secondary risk from direct solar systems is the glare hazard from

collector panels or passive windows, this would affect automobile drivers,

pedestrians, bicyclists and pilots of light aircraft. Design features

such as dark, matte paints can reduce the glare hazard from collector frames.

There may be additional community impacts associated with photovoltaic

arrays due to the chemical context and electrical conductivety of the

cells. The stability of chemical compounds over the life of a photovoltaic

system has not been demonstrated conclusively. In addition, storage

batteries could pose minor risks for unsupervised children which could be

readily mitigated with design features.

Trade-Offs Among Impacts

All land use impacts, whether pre-emption of uses in existing develop-

ment or changes in form in new development, are characteristically the

result of trade-offs made within the community. The available choice in

technologies together with the increased solar supply capability of shared

systems will permit local communities to select those land use impacts

which are least disruptive to community values. In the single family dwelling

case study, several different combinations of technology selection and im-

pacts can result from meeting the scenario goal. One community may wish

to permit flexibility in collector location in order to eliminate loss of

vegetation. Another may resort to neighborhood shared-energy systems in
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order to preserve the architectural form of an historic district. Another

may choose to sacrifice some tree canopy in order to minimize the social

costs of organizing shared systems or regulating the visual impact of

collectors placed in the yard.

In general these trade-offs permit the greatest flexibility where

development patterns are less dense. Still, even in the high density
r

central business district, a community has the opportunity to select the

kinds of impacts. One kind of land use impact can, to a large extent,

be traded for another. The four basic choices include:

1. Multiple use of open space in developed areas,
2. Pre-emption of an existing use or of vacant land,

3. Change in the form of development, or
4. Externalization of land use impacts by importing energy

collected elsewhere in the community.

Each of the four basic choices implies a different kind of community

control in order to minimize the adverse effects of potential impacts. To

achieve the market penetration mix identified in the scenario, the typical

community will rely to a substantial degree on on-site active systems. In

this case, the controls can be generally limited to those that minimize

visual intrusion, vegetation fin certain sectors), and the disposal of work-

ing fluids.

Many communities, particularly growing ones that are adding substantially

to their existing form, will have the opportunity to emphasize energy collec-

tion through passive design techniques. In this case, the more expensive

active systems are not necessary. A new home could meet the scenario goal

of 36.5 percent of its total end use demand with passive design and active

solar hot water heating (Balcomb, 197J). It will be necessary, however, to

increase the number of controls on new development if passive design is to

be applied on a wide scale. The physical limits and consequential impacts

of this potential resource have not been fully explored.

Ultimately, the kinds of land use or environmental impacts that result

from achieving the DPR scenario goal for decentralized solar energy will be

the result of decisions made by individuals and local governments operating

within the context of an existing pattern of development and value system.

No particular land use impact discovered in this analysis is necessitated

in order to meet the scenario's goal.
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Application of Findings

This report has evaluated the potential community level impacts that

would result from wide spread implementation of on-site solar energy tech-

nologies. To do so, it was necessary to establish the connection between

community land use patterns and energy use.

The findings indicate that most potential impacts to the community will

be those affecting land use. Consequent ly^ many of the findings are of

direct interest to local land use planners. Whether a community is a

growing metropolis with the opportunity to shape its future energy use

characteristics or whether a community is an established, built-out

area trying to reduce its reliance on centralized energy sources, the

findings in the report illustrates how solar technologies are constrained by

development patterns. In any locality, it will be important for land use

planners to understand the connection between energy use and land use in

order to develop community goals and policies to make cities more energy

efficient. Using the framework established in this study, a local community

could easily inventory its potential energy savings from a variety of

community interventions. The first step would be to categorize its existing

development into "energy sensitive land use types."

The si^ificance of the findings in this report to state or regional

governments lies in the demonstration that particular regulatory interven-

tions are going to produce varying results in different land use types.

The ultimate goal of reducing energy consumption will not be achieved with

a single legislative act. »

This report has not evaluated the potential contribution that passive

design techniques can make to reducing reliance on centralized energy sources.

The potential of passive design has been studied in isolation but not systenati-

cally applied to the broader development context. While passive^was largely

ignored in the scenario, accounting for only about one-sixth of the residen-

tial sector and one ninth of the commercial sector supply, the potential

economic advantages of passive energy design over active systems suggests

that it should be given significantly more consideration. An increased effort

should be made to demonstrate the practical application of passive design

techniques and to assess the community consequences of their implementation.
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Mr. Hughes. Our next witness is Mrs. Susanna Jacob, chairman
of the Environmental Action Committee of West Marin.

STATEMENT OF SUSANNA JACOB

Mrs. Jacob. Thank you, Mr. Chairman and gentlemen. Our com-
mittee is relatively small, locally based, what we like to call a rural

land-use planning organization with a strong environmental com-
mitment. However, for today's purposes I would like to list the
following organizations as people who are local that we are repre-

senting.

We have the Inverness Association, the Tomales Bay Association,

the Inverness Park Association, the Tomales Bay Sportsmen, the
Inverness Ridge Association, the Point Reyes Station Business As-
sociation, Pelican Alliance, and the Stinson Beach Village Associ-

ation. In addition to that, we also want to mention Audubon Can-
yon Ranch, which owns several miles of our coastline and many
hundreds of acres.

Finally, we are representing a body which has the oversight of

1,400 acres of our coastline that I think you passed by this morn-
ing, all designated as natural reserve and marked by the County of

Marin. And requested by the County of Marin has been a study by
the U.S. Army Corps of Engineers of this particular area, baseline

study of a natural system in a natural state, for which about a
million dollars of Federal funds have already been allocated.

So with that, let me tell you some of the concerns of the local

people out here. We are particularly concerned about earthquakes.
We have the unhappy distinction of being right on top of the San
Andreas Fault. We have found it to be a rather fractious neighbor.
Although modern technology may be marvelous, we have not found
anybody that will control it for us.

Second, we are concerned about major disaster situations such as
oil spills, with which we are very familiar. There was a major oil

spill in Bolina Lagoon in 1971. Many of the local folks were in-

volved in the cleanup for it. We know how ugly and bad that can
be for our local beaches and wildlife.

Third, we are concerned with what we read may be the least

perceptible but equally dangerous long-range effects of oil leakage
upon our coast. And I know that probably yesterday you received
much testimony with respect to the fact that modern technology
was going to take care of all of us. However, most of us out here
read the papers and we are fully familiar with Murphy's law, that
if anjrthing can go wrong, eventually it will. And we are rather
concerned about that.

So with those concerns in mind, we thought that we would
outline for you this morning some of the things that we feel up
here that might be endangered should we remain part of Lease
Sale 53.

In particular, I wanted to mention natural resources, which I

will be mentioning from a slightly different viewpoint from your
other statements. Both by luck and good stewardship, Tomales Bay
enjoys the reputation of being one of the most pristine bodies of

salt water in the United States. Scientists are able to study it as a
prime example of marine and estuarine life and life support sys-

tems. Students and the general public have the unique opportunity
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of sharing in these studies. Our farmers have done their share by

installing costly dairy pollution control methods so that whatever

comes out of this lovely bay and the surrounding ocean waters is

both fit and choice for human consumption.

For example, we have a healthy local salmon and steelhead run

which is enjoyed by commercial and sportsfishermen alike. Com-

mercial drag boats supply snapper, cod, and sole to our markets,

and crab pots are set out in season. Local residents and visitors use

our area extensively for catches of clams, mussels, and abalone.

Additionally, we have a burgeoning mariculture industry here,

which includes oyster farming and salt water salmon rearing, bach

year the herring come into Tomales Bay to lay their eggs in the

eel grass, replenishing the stock and providing a livelihood for our

herring fishermen.
n , • ^ ..u •

Seals and sea lions use our beaches and estuaries to rear their

young and the California gray whale passes by our shores twice

yearly an event which attracts thousands of whale watchers. The

notorious great white shark has her nursery in Drakes Estero,

where, to our knowledge, she has never eaten anyone, though skin

divers must be wary off the mouth of Tomales Bay.

As for birds, we lie under a great flyway of migratory birds.

Thousands of people come here to bird watch, and the Christmas

bird count is deemed a great occasion. Hunters bag game birds ott

the bay, and the Farallon Islands off our shore are the largest

breeding grounds for sea birds between Alaska and Mexico.

It goes without saying that all of the above-mentioned natural

resources are dependent upon the continuance of a healthy envi-

ronment in our streams, marshes, estuaries, bays, and coastal wa-

ters

The second point is what we call our recreational situation,

which you passed all too briefly through this morning on your way

up here A large portion of our land is held in public ownership tor

parklands and nature preserves through Federal and State pur-

chases, as well as vested public rights held m trust by the btate

Lands Commission. Many of us worked hard and long in local

citizen organizations to insure the purchase of Point Reyes Nation-

al Seashore and Golden Gate National Recreation Area, upon

which millions of dollars were spent, and when that was done, we

went to work again to set aside parts of this beautiful place in

permanent wilderness reserve so that future generations may enjoy

it as we have. „. . .^ ,„

Point Reyes has close to two million visitors a year it you

include the Point Reyes National Seashore, Golden Gate National

Recreation Area, and the local parklands, we have close to 7 mil-

lion visitors a year. And I thought it might be interesting to you to

see what the visitor dollar might be out here. So I called our local

chamber of commerce. I had rather a brief time to prepare my
testimony. So all I could get was a national average, which is about

$50 per person per 24-hour visit.

I would say that that would be rather high for our area, because

we service a lot of local people who come out here for just a day,

and a lot of things we have out here we are very proud they are

free—they have already been paid for by tax dollars. Even it you

were to take a tenth of $50 per person per visit, we are talking
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about a $35 million per year visitor industry. That is only the

people counted by the little traffic counters in the park, and not

people that might just come out to look around.

Additionally, I think—I don't want to go into all the lovely

things that you can do out here, because I am sure you can imag-

ine with all the clamming and fishing and sitting on the beaches. I

am just sorry you cannot be here long enough to enjoy it.

Mr. Hughes. We might be tempted to stay.

Mrs. Jacob. Why not?

Anyway, one thing I do want to mention in closing is I think we
would be remiss if we did not say something about children. Those

of you who are fortunate enough to live out here have the benefit

of having our children grow up out here in a beautiful environ-

ment. We do not happen to have a movie theater in town, nor a

drive-in, or a penny arcade. But we do have what we think is much
nicer, but even more important than what we locals happen to

enjoy is that we do provide for the bay area's counties, which is the

San Francisco Bay region, we provide an opportunity for inner-city

children, who have never seen a clam or a crab or even a cow, to

come out here and enjoy that kind of an experience. And we do

encourge that. We think this area is for them as well.

So with all the foregoing in mind, we want to conclude our

testimony with the following thought: People that are more expert

than we are will be telling you about roughly how little oil there is

off our particular portion of the coast. It seems to us that, morally

and economically, it just does not make good sense to put at risk

our parks, our renewable resources and our environment for such a

small thing. We think that we have got something going that will

last for generations. And we want you to be very careful with our

coast. And we appreciate the opportunity of addressing you.

Thank you very much.
[The information follows:]

Environmental Action Committee of West Marin,
Point Reyes Station, Calif., August 24, 1979.

Re testimony for hearing on lease sale #53, August 30, 1979.

To: House Select Committee on the Outer Continental Shelf.

Attention: John Murphy, Chairman.

By way of introduction, we are a rural land use planning organization with strong

environmental commitments. We draw our membership from the western part of

Marin County which is essentially rural and includes as residents commercial

fishermen, farmers, and others who live from the land, as well as business and

professional people who live on it. Sharing the area with us locals are the hundreds

of thousands of visitors who come here to enjoy our public parklands.

For the purpose of this testimony, we are also empowered to represent the

following local organizations: The Inverness Association, The Tomales Bay Associ-

ation, The Inverness Park Association, The Tomales Bay Sportsmen, The Inverness

Ridge Association, and The Point Reyes Station Business Association.

These are some of the things we are afraid of with respect to Lease Sale #53 as it

relates to our coast. (1) Earthquakes. We have the unhappy distinction of being

right on top of the infamous San Andreas Fault and cannot believe that present

technology, sophisticated though it may be, can do much to calm this fractious

neighbor of ours. (2) Disasters. We have first hand information on what an oil spill

can do to our beaches and wildlife, having worked on clean up for the Bolinas Oil

Spill in 1971. We fear the shadow of the Amoco Cadiz or the current Pemex blowout

that even the legendary Red Adair is having trouble with. (3) Long Range Impacts.

We are also concerned with the less perceptible but equally dangerous effects of

slow leakage, subsidence, and the like.
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We are well aware that you must be receiving voluminous testimony to the effect

that the magic of modern technology is going to be able to handle all this. Nonethe-

less, one need only read the daily papers to see strong evidence in support of

Murphy's Law, that if an3^hing can go wrong, eventually it will.

As people who live, work, and raise our children here, we think we have a good

working knowledge of what kinds of things would be endangered should we remain
part of Lease Sale #53 and we are grateful for this unprecedented opportunity of

sharing our concerns with you.

NATURAL RESOURCES

Both by luck and good stewardship, Tomales Bay enjoys the reputation of being

one of the most pristine bodies of salt water in the United States. Scientists are able

to study it as a prime example of marine and estuarine life and life support

systems. Students and the general public have the unique opportunity of sharing in

these studies. Our farmers have done their share by installing costly dairy pollution

control methods so that whatever comes out of this lovely bay and the surrounding

ocean waters is both fit and choice for human consumption.

For example, we have a healthy local salmon and steelhead run which is enjoyed

by commercial and sportsfishermen alike. Commercial drag boats supply snapper,

cod, and sole to our markets and crab pots are set out in season. Local residents and
visitors use our area extensively for catches of clams, mussels, and abalone. Addi-

tionally, we have a burgeoning mariculture industry here, which includes oyster

farming and salt water salmon rearing. Each year, the herring come into Tomales
Bay to lay their eggs in the eel grass, replenishing the stock and providing a
livlihood for our herring fishermen.

Seals and sea lions use our beaches and estuaries to rear their young and the

California Gray Whale passes by our shores twice yearly, an event which attracts

thousands of whale watchers. The notorious Great White Shark has her nursery in

Drakes Estero, where, to our knowledge, she has never eaten anyone, though skin

divers must be wary off the mouth of Tomales Bay.

As for birds, we lie under a great flyway of migratory birds. Thousands of people

come here to bird watch, and the Christmas Bird Count is deemed a great occasion.

Hunters bag game birds off the bay and the Farallon Islands off our shores are the

largest breeding grounds for sea birds between Alaska and Mexico.

It goes without sasdng that all of the above mentioned natural resources are

dependent upon the continuance of a healthy environment in our streams, marshes,

estuaries, bays, and coastal waters.

RECREATION

A large portion of our land is held in public ownership for parklands and nature

preserves through Federal and State purchases, as well as vested public rights held

in trust by the State Lands Commission. Many of us worked hard and long in local

citizen organizations to ensure the purchase of Pt. Reyes National Seashore and
Golden Gate National Recreation Area, upon which millions of dollars were spent,

and when that was done, we went to work again to set aside parts of this beautiful

place in permanent wilderness reserve so that future generations may enjoy it as we
have.

Pt. Reyes has close to two million visitors a year. Besides offering enjoyment to

visitors from far away, it provides the major recreation opportunity for our urban
neighbors in the nine Bay Area Counties which make up the San Francisco region.

You can get here and back home on a tank of gas, or, as more and more people are

doing nowadays, take a bus. Once here, the options are so varied that it would be

impossible to list them all. One can hike, fish, bird watch, swim, canoe, or just lie on

a clean quiet beach and watch the waves rolling in. Recreation means to re-create

oneself, and we think this is a good place to do just that.

We would be remiss if we didn't say something about children. Those of us who
live out here are lucky in that our children have such a beautiful and interesting

area to grow up in. Our town doesn't have a movie theatre, a penny arcade, or a

pool hall, but we have something that we think is perhaps a little better. Even more
important, inner city children who have never seen a raccoon, a crab, or even a cow,

can and do come out here in great numbers. We think this place is for them too.

With all of the foregoing kept firmly in mind, let us conclude our testimony with

the following thought: People more expert than we will be telling you how little oil

there is off our part of the coast. Morally and economically, it just doesn't make
good sense to put at risk our parks, our renewable resources, and our environment
for such a pittance.
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We want to thank you for this opportunity of addressing you and want to wish
you wisdom and fortitude in your deliberations.

Sincerely,

Susanna Jacob, Chairman.

Mr. Hughes. Thank you.

Our next witness is Mr. Richard Charter, with Friends of the
Coast. Likewise, your statement is included in the record. You may
proceed to summarize it.

STATEMENT OF RICHARD CHARTER
Mr. Charter. Thank you.
[The information follows:]

Testimony Presented by Richard A. Charter, Friends of the Coast

I would like to thank Chairman Murphy and the Committee for this opportunity
to help clarify, in a cooperative spirit, some of the questions that have arisen with
respect to public acceptance of the offshore drilling proposals inherent in Lease Sale
#53.

I speak to you today on behalf of a broad base of citizens who are actively

concerned about the impacts of these proposals on our pristine coastal environment,
our commercial and sports fishery, and our regional economy as it now exists. We
have in Northern California a number of different constituencies which have ex-

pressed intelligent and respectful concerns related to this proposal. I speak to you
today on behalf of one of these constituencies, and these sentiments are echoed in

kind by the many groups and individuals who would have welcomed the opportunity
to provide direct input to this Committee if the format of these hearings had so

permitted.
As I appear today on behalf of Friends of the Coast, I will tell you a bit about this

particular organization. Created in response to the announcement of offshore leas-

ing plans, Friends of the Coast represents a strong and stable constituency of

fishermen, coastal property owners and business persons, coastal recreationists from
inland areas, and others who share a sense of awe and inspiration at the rugged
beauty of the Northern California coast. An interesting aspect of our organization is

that it is not comprised primarily of people with a history of involvement in

environmental issues, but rather ordinary individuals who feel that this place is

very special, and in no way the right target area for OCS activities. If there is one
common chord, one common thought, expressed by the people I represent here
today, it is the phrase I hear most often when someone asks me about the leasing
proposals: "I was born here and I've lived here all my life." or "I've been coming
here since I was a kid, and I just can't believe that they'd consider offshore drilling

here." And that is the starting point, that is the place from which I speak to you
today, as a native Californian, whose first reaction upon hearing of the lease sale

was one of disbelief and shock that anyone could consider OCS activities an appro-
priate use for this particular stretch of coast. It is all too clear to us now that such
use is indeed deemed appropriate by the Federal agencies involved, but I think that
it is critical that one keep in mind that to most of us, not much more than a year
ago, a proposal such as the one now before us was unthinkable.
What I would like to do at this time is to provide the Committee with some

insight into the high level of concern which has been evidenced throughout the
leasing process to date, and to explain why this concern is so strong with respect to

this particular area. At the same time I would like to offer some suggestions as to

how the process can be improved and made more responsible and hopefully provide
improved opportunities to assure that all concerns are addressed adequately prior to

the leasing process proceeding to completion.
As you look at solid coastal county opposition, loud and visible citizen opposition

with identified concerns, strong state leadership, and a concerned California Con-
gressional delegation, the obvious question is "Why should there be all of this

controversy about this particular lease sale?"
The beginning of the answer lies in the fact that at the point when most citizens

and elected representatives first learned of the Department of Interior's accelerated
leasing program it was immediately clear that it was a rigid process, designed to

expedite the sale by keeping the leasing schedule "on track", but formulated pri-

marily without consultation or input from the affected areas. This abrupt introduc-
tion to an ongoing process which was obviously going to have very significant
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impacts on the local and regional status quo was somewhat tempered by assurances
from BLM that the process of tract selection was an open one and that responses
from affected jurisdictions would be incorporated in the deliberation process. How-
ever, the National OCS leasing schedule permitted us to enter our objections only
by utilizing the restrictive formats of nomination, commentary, and EIS.

In the case of Sonoma County, where I live, a set of overlays, comprising sets of

negative nominations based on various factors such as intensity of recreational use,

sensitivity of coastal habitats, and fisheries sensitivity was submitted within an
extremely short comment period by our Board of Supervisors and comprised com-
prehensive negative nominations, substantiated with specific backup data. As a
result, or perhaps I should say, for no apparent reason, the final tracts selected by
BLM for inclusion were right in the middle of the fishing grounds. As you have
heard in other testimony, similar experiences have been the rule in the case of

other coastal counties, and fragile, productive areas which contain important renew-
able resources have been included in the lease sale. The tracts now included in

Lease Sale #53 read like a who's who of the most treasured and sensitive parts of

the coastline of Northern California, and as such, an outrage born of pride and
protectiveness has arisen in response to the leasing proposals at all levels of repre-

sentative government and throughout the general public.

This concern has been compounded, as I have pointed out, by the lack of respon-
siveness shown on the part of BLM to invited comments and an unprecedented level

of public interest and participation in the process. In view of the relationship
between the coastal communities and the marine environment, a more effective

methodology for addressing local and regional concerns must be introduced. Too
much is at stake to proceed with the present unresponsive and seemingly unalter-
able process, which seems to have started with a foregone conclusion and then
moves inexorably to validate that conclusion no matter how controversial or inap-

propriate the result may be.

There are a number of clear and readily identified conflicts behind this citizen

concern. A matrix for considering the sensitivity of the coastal areas impacted by
Lease Sale #53 can be divided into three categories:

(1) Intensive public recreational use and high aesthetic values.

(2) Sensitive types of coastal and intertidal habitats.

(3) Impacts on signficant regional economies based on tourism and an active

sports and commercial fishery.

Let's look at the first point and explore the aesthetic and recreational aspect of
this situation. No one would argue the aesthetic importance of this coastal area

—

when you pick up a calendar, and one of the months is illustrated by a seacoast
photograph, you can be reasonably sure that the scene is somewhere along this

coast. This is the coast that people come from all over the world to look at and to

photograph, and as such, it is a national resource in and of itself and a public
treasure. Its significance as a recreational resource is reflected in an almost continu-
ous band of state and regional parks along the coast, with public access to the
beaches provided at frequent intervals. The primary mainstay of the many regional
economies is recreation, and in Mendocino County it ranks second only to the
lumber industry. Studies have shown that in Mendocino County some half a million
people visit the coast each year with a cumulative economic impact in excess of $100
million. The national significance of this coastal recreational resource is reflected

here in Point Reyes National Seashore itself, and not so many years ago, in a time
when different values prevailed, Lady Bird Johnson upon dedicating the National
Seashore advised us to be thankful for and treasure this special legacy. The values
that were protected by national recognition of this sensitive area are still here, and
have not been diminished by a hasty reordering of national priorities. It is quite
clear that the present leasing proposals are in conflict with strong regional and
statewide commitments to certain concepts of coastal land management and that as
hundreds of millions of dollars have been invested in coastal parklands, a sense of
reverence and protectiveness for this special coastline has prevailed.

There are also a number of simple geographic and environmental considerations
which make this area particularly sensitive to impacts associated with OCS propos-
als. The OCS Land Act require Interior to consider "the relative environmental
senstivity and marine productivity of different areas of the OCS, (Section 18(aX2)(B)),

but the proposed leasing schedule does not seem to be based on these factors at all;

in fact the schedule provides no ranking of the 22 OCS areas together for compari-
son of these factors. "There are some qualitative comparisons of areas within each of
the four overall OCS regions, but nowhere is there any indication these comparisons
were used to determine the location and timing of lease sales. Instead the proposed
California sales are defined as such broad areas, i.e., the entire California OCS, so
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that relative environmental sensitivity of offshore basins cannot be incorporated in

the decision. Although Interior interprets Section 11(h) of the OCS Lands Act which

excludes leasing within 15 miles of Point Reyes National Seashore specifically to be

intended to exclude no other OCS area from leasing (Tab B, Foreword, pp. 2-3) this

not at all means that the Secretary of Interior cannot or should not exclude other

OCS areas from leasing, and the program should explicitly include analysis of those

specific basin-level OCS areas where low petroleum resource potential and high

environmental risks merit exclusion from the schedule. If Interior conducted the

required analysis of all of the factors, such decisions could be made on a tract

specific basis. As it is the analysis is so gross that no comparisons can be made.

What constitutes a particularly sensitive area?

Look at any map of the Northern California coastline and you will see a convo-

luted and rocky coastline dotted with bays, estuaries, coves, and reefs. It is a well

known fact that this type of coastal configuration, and its attendant abundance and

variety of marine life is the most sensitive kind of environment in the event of an

oil spill. Because of the proximity of many lease sale tracts to spawning and

breeding grounds, rich tide pool areas, and untouched estero such as the Estero

American, and the Estero de San Antonio, it is clear that any OCS development

should be directed away from this type of sensitive area, particularly in a non-

industrial coastal region where there has not been a history of previous petrochemi-

cal stress in the marine environment. It is important to note that numerous areas

along this coast have been already designated as Areas of Special Biological Signifi-

cance. Endangered species such as the osprey and brown pelican are involved, and

the Farallon Islands represents the largest seabird rookery in the Continental

U.S.—almost directly adjacent to the Bodega Basin tracts included in Lease Sale

#53. In addition. Marine Reserves exist at Gerstle Cove, Bodega Marine Lab, To-

males Bay, Point Reyes Headlands, Estero de Limantour, and Duxbury Reef as well

as the Farallon Islands. The commercial fisheries and coastal birds are rated as

most environmentally sensitive, and significant use conflict is projected with seabird

life.

It is clear that the existing environmental studies program does not evaluate fully

and adequately existing resources. Several studies which are already funded and

underway which will provide needed baseline data will not be completed in time to

be evaluated for the EIS.

It is clear that areas with the highest aesthetic and recreational or biological

value must be identified by a coastal resource inventory and should receive special

consideration. The full costs of leasing in a given area must be disclosed and the full

range of alternatives considered, including a delayed sale, tract deletion, and no sale

options.
1. 1-

A lease sale in this region should not even be considered until adequate baseline

studies are complete. The existing EIS timeframe is undoubtedly too short a period

to determine what changes will actually occur in a specific marine ecology. This

could lead the EIS to concentrate more on short-term environmental impacts of

drilling and spills while neglecting the long-term and more subtle sub-lethal effects.

In light of a widespead controversy based on these and other factors, how then

can we proceed?
How can this Committee successfully mediate a truce between local concern

which far surpasses anything our areas has ever experienced and a fixed and

unresponsive program which promises but does not respond to public input in the

decisionmaking process?

Toward this end I would like to submit four recommendations:

(1) An expanded timeframe for Lease Sale #53 because of its nature as a Frontier

Area of particular sensitivity and because studies now funded and underway are

essential to provide adequate baseline information for a comprehensive EIS.

(2) A comparison of relative environmental sensitivity on a basin by basin basis,

with deletion from the schedule of basins that have low petroleum reserve potential

and high environmental sensitivities.

(3) The EIS should place particular emphasis on identifying impacts which cannot

be fully mitigated, such as the potential long term effects of low level pollution on

fishery resources or the visual degradation.

(4) Northern and Central California OCS should be regarded as a national secu-

rity reserve—the lease sale should be delayed until institutional arrangements are

created whereby exploration to determine potential reserves can be accomplished

without a commitment to actual development. The area should be developed only as

a strategic national reserve, with production to proceed only in the event of extreme

need. Options such as these hold the potential of permitting a middle path to be

achieved with regard to these areas.
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In conclusion, I would like to point out that it is one thing to establish a fixed set

of priorities in order to meet certain goals, but if the priorities are so rigid that they
fail to recognize a place that is so special, so irreplaceable, and so untouched that

they proceed anyway in the face of statewide public controversy and in haste make
a mistake, then we are, all of us, the poorer. We have right at this moment the
situation in the Gulf of Mexico to remind us of the potential magnitude of our
mistakes.
We have many other energy options open to us, and in California these options

are gaining widespread acceptance. Sonoma County boasts the largest geothermal
power complex in the U.S., providing roughly enough energy to power San Fran-
cisco. Many California counties have adopted or are considering end use energy
conservation codes for buildings—to encourage efficient use of energy and maximum
solar utilization.

We have an obligation to continue to preserve and respect the special natural
heritage of our region, and to remember that we are not yet so desperate that we
must burn our cathedrals for firewood.

Thank you.

Mr. Charter. I would like to thank the committee for this oppor-
tunity to help clarify, in a cooperative spirit, some of the questions
that have arisen with respect to public acceptance of offshore drill-

ing proposals inherent in lease sale No. 53.

I speak to you today on behalf of a broad base of citizens who are
actively concerned about the impacts of these proposals on our
pristine coastal environment, our commercial and sports fishery,

and our regional economy as it now exists. We have in northern
California a number of different constituencies which have ex-

pressed intelligent and respectful concerns related to this proposal.

I speak to you today on behalf of one of these constituencies, and
these sentiments are echoed in kind by the many groups and
individuals who would have welcomed the opportunity to provide
direct input to this committee if the format of these hearings had
so permitted.
As I appear today on behalf of Friends of the Coast, I will tell

you a bit about this particular organization. Created in response to

the announcement of offshore leasing plans, Friends of the Coast
represents a strong and stable constituency of fishermen, coastal

property owners and business persons, coastal recreationists from
inland areas, and others who share a sense of awe and inspiration

at the rugged beauty of the northern California coast.

An interesting aspect of our organization is that it is not com-
prised primarily of people with a history of involvement in environ-
mental issues, but rather of ordinary individuals who feel that this

place is very special, and in no way the right target area for OCS
activities.

If there is one common chord, one common thought, expressed by
the people I represent here today, it is the phrase I hear most often
when someone asks me about the leasing proposals: "I was born
here and I've lived here all my life," or "I've been coming here
since I was a kid, and I just can't believe that they'd consider
offshore drilling here." And that is the starting point, that is the
place from which I speak to you today, as a native Californian,
whose first reaction upon hearing of the lease sale was one of

disbelief and shock that anyone could consider OCS activities an
appropriate use for this particular stretch of coast.

It is all too clear to us now that such use is indeed deemed
appropriate by the Federal agencies involved, but I think that it is

critical that one keep in mind that to most of us, not much more
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than a year ago, a proposal such as the one now before us was
unthinkable.
What I would like to do at this time is to provide the committee

with some insight into the high level of concern which has been
evidenced throughout the leasing process to date, and to explain

why this concern is so strong with respect to this particular area.

At the same time I would like to offer some suggestions as to how
the process can be improved and made more responsive and hope-

fully provide improved opportunities to assure that all concerns are

addressed adequately prior to the leasing process proceeding to

completion.
As you look at solid coastal county opposition, loud and visible

citizen opposition with identified concerns, strong State leadership

and a concerned California congressional delegation, the obvious
question is. Why should there be all of this controversy about this

particular lease sale?

The beginning of the answer lies in the fact that at the point

when most citizens and elected representatives first learned of the
Department of the Interior's accelerated leasing program it was
immediately clear that it was a rigid process, designed to expedite

the sale by keeping the leasing schedule on track, but formulated
primarily without consultation or input from the affected areas.

This abrupt introduction to an ongoing process which was obvi-

ously going to have very significant impacts on the local and re-

gional status quo was somewhat tempered by assurances from BLM
that the process of tract selection was an open one and that re-

sponses from affected jurisdictions would be incorporated in the

deliberation process. However, the national OCS leasing schedule
permitted us to enter our objections only by utilizing the restrictive

formats of nomination, commentary, and EIS.

In the case of Sonoma County, where I live, a set of overlays,

comprising sets of negative nominations based on various factors

such as intensity of recreational use, sensitivity of coastal habitats,

and fisheries sensitivity was submitted within an extremely short

comment period by our board of supervisors—ratified, by the way,
by the board of supervisors completely—and comprised comprehen-
sive negative nominations, substantiated with specific backup data.

As a result, or perhaps I should say, for no apparent reason, the
final tracts selected by BLM for inclusion were right in the middle
of the fishing grounds.
As you have heard in other testimony, similar experiences have

been the rule in the case of other coastal counties, and fragile,

productive areas which contain important renewable resources

have been included in the lease sale. The tracts now included in

lease sale No. 53 read like a who's who of the most treasured and
sensitive parts of the coastline of northern California, and as such,

an outrage born of pride and protectiveness has arisen in response
to the leasing proposals at all levels of representative government
and throughout the general public.

This concern has been compounded, as I have pointed out, by the

lack of responsiveness shown on the part of BLM to invited com-
ments and an unprecedented level of public interest and participa-

tion in the process. In view of the relationship between the coastal

communities and the marine environment, a more effective meth-
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odology for addressing local and regional concerns must be intro-

duced. Too much is at stake to proceed wih the present unrespon-

sive and seemingly unalterable process, which seems to have start-

ed with a foregone conclusion and then moves inexorably to vali-

date that conclusion no matter how controversial or inappropriate

the result may be.

There are a number of clear and readily identified conflicts

behind this citizen concern. A matrix for considering the sensitivity

of the coastal areas impacted by lease sale No. 53 can be divided

into three categories:

First, intensive public recreational use and high esthetic values.

Second, sensitive types of coastal and intertidal habitats.

Third, impacts on significant regional economies based on tour-

ism and an active sports and commercial fishery.

Let's look at the first point and explore the esthetic and recre-

ational aspect of this situation. No one would argue the esthetic

importance of this coastal area—when you pick up a calendar, and
one of the months is illustrated by a seacoast photograph, you can

be reasonably sure that the scene is somewhere along this coast.

This is the coast that people come from all over the world to look

at and to photograph, and as such, it is a national resource in and
of itself and a public treasure. Its significance as a recreational

resource is reflected in an almost continuous band of State and
regional parks along the coast, with public access to the beaches

provided at frequent intervals.

The primary mainstay of the many regional economies is recrea-

tion, and in Mendocino County it ranks second only to the lumber
industry. Studies have shown that in Mendocino County some half

a million people visit the coast each year with a cumulative eco-

nomic impact in excess of $100 million. The national significance of

this coastal recreational resource is reflected here in Point Reyes
National Seashore itself, and not so many years ago, at a time

when different values prevailed. Lady Bird Johnson upon dedicat-

ing the national seashore advised us to be thankful for and treas-

ure this special legacy.

The values that were protected by national recognition of this

sensitive area are still here, and have not been diminished by a

hasty reordering of national priorities. It is quite clear that the

present leasing proposals are in conflict with strong regional and
statewide commitments to certain concepts of coastal land manage-
ment and that as hundreds of millions of dollars have been invest-

ed in coastal parklands, a sense of reverence and protectiveness for

this special coastline has prevailed.

There are also a number of simple geographic and environmental
considerations which make this area particularly sensitive to im-

pacts associated with OCS proposals. The OCS Land Act requires

Interior to consider the relative environmental sensitivity and ma-
rine productivity of different areas of the OCS—Section 18 (a)(2)(B),

but the proposed leasing schedule does not seem to be based on
these factors at all; in fact, the schedule provides no ranking of the

22 OCS areas together for comparison of these factors. There are

some qualitative comparisons of areas within each of the four

overall OCS regions, but nowhere is there any indication that these
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comparisons were used to determine the location and timing of
lease sales.

Instead, the proposed California sales are defined as such broad
areas, that is, the entire California OCS, that relative environmen-
tal sensitivity of offshore basins cannot be incorporated in the
decision—I think you really can say in spite of the fact that the
New Jersey coast is special to you, and that each of us has our
special place, that if you weigh relative environmental sensitivity

from an esthetic standpoint, and from a biological community
standpoint, there are identifiable factors that you could relate to

some kind of quantified analysis of an area.

Mr. Hughes. Mr. Charter, I wonder if you can complete your
statement in just a couple of minutes. It is made a part of the
record. We have it in full. And I wonder if you could do that so we
can get on to the questions.

Mr. Charter. I appreciate that. I would like to be able to com-
plete this statement with the same sort of freedom that the other
individuals yesterday enjoyed with their testimony. I would like
that courtesy, if I could ask for it.

Mr. Hughes. We want to give everybody an opportunity.
Mr. Charter. I understand. I will move right along.
Mr. Burton. If the chairman would yield, what we are hoping

for is to get more information from the questions than from hear-
ing the written document again. We were as bothered as you were
yesterday listening to the oil people.
Mr. Charter. I understand. Thank you. I am going to move

ahead and talk about what constitutes a particularly sensitive
area.

If you look at any map of the northern California coastline, you
will see a convoluted and rocky coastline dotted with bays, estu-
aries, coves, and reefs. It is a well known fact that this type of
coastal configuration, and its attendant abundance and variety of
marine life is the most sensitive kind of environment in the event
of an oilspill. Because of the proximity of many lease sale tracts to
spawning and breeding grounds, rich tidepool areas, and untouched
esteros such as the Estero Americano, and the Estero de San
Antonio, it is clear that any OCS development should be directed
away from this type of sensitive area, particularly in a nonindus-
trial coastal region where there has not been a history of previous
petrochemical stress in the marine environment.

It is important to note that numerous areas along this coast have
been already designated as areas of special biological significance.
Endangered species such as the osprey and brown pelican are
involved, and the Farallon Islands represents the largest seabird
rookery in the continental United States—almost directly adjacent
to the Bodega Basin tracts included in lease sale No. 53. In addi-
tion, marine reserves exist at Gerstle Cove, Bodega Marine Lab,
Tomales Bay, Point Reyes Headlands, Estero de Limantour, and
Duxbury Reef as well as the Farallon Islands. The commercial
fisheries and coastal birds are treated as most environmentally
sensitive, and significant use conflict is projected with seabird life.

It is clear that the existing BLM environmental studies program
does not evaluate fully and adequately existing resources. Several
studies which are already funded and underway, which will pro-
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vide needed baseline data, will not be completed in time to be
evaluated for the EIS on lease sale No. 53.

It is clear that areas with the highest esthetic and recreational

or biological value must be identified by a coastal resource inven-
tory and should receive special consideration. The full costs of

leasing in a given area must be disclosed and the full range of

alternatives considered, including a delayed sale, tract deletion,

and no sale options.

A lease sale in this region should not even be considered until

adequate baseline studies are complete. The existing EIS time
frame is undoubtedly too short a period to determine what changes
will actually occur in a specific marine ecology. This could lead the
EIS to concentrate more on short-term environmental impacts of
drilling and spills while neglecting the long-term and more subtle

sublethal effects.

In light of a widespread controversy based on these and other
factors, how then can we proceed?
How can this committee successfully mediate a truce between

local concern which far surpasses anything our area has ever expe-

rienced and a fixed and unresponsive program which promises but
does not respond to public input in the decisionmaking process?

I think people got the wrong idea at the original call for nomina-
tions and hoped that we were going to have something to say about
how things are to proceed.

Toward this end I would like to submit four recommendations:
First, an expanded time frame for lease sale No. 53 because of its

nature as a frontier area of particular sensitivity and because
studies now funded and underway are essential to provide adequate
baseline information for a comprehensive EIS.

Second, a comparison of relative environmental sensitivity on a
basin-by-basin basis, with deletion from the schedule of basins that
have low petroleum reserve potential and high environmental sen-

sitivities.

Third, the EIS should place particular emphasis on identifying

impacts which cannot be fully mitigated, such as the potential

long-term effects of low-level pollution on fishery resources, or the
visual degradation.

Fourth, northern and central California OCS should be regarded
as a national security reserve—the lease sale should be delayed
until institutional arrangements are created whereby exploration
to determine potential reserves can be accomplished without a
commitment to actual development. The area should be developed
only as a strategic national reserve, with production to proceed
only in the event of exterme need. Options such as these hold the
potential of permitting a middle path to be achieved with regard to

these areas.

In conclusion, I would like to point out that it is one thing to

establish a fixed set of priorities in order to meet certain goals, but
if the priorities are so rigid that they fail to recognize a place that
is so special, so irreplaceable, and so untouched that they proceed
anyway in the face of statewide public controversy and in haste
make a mistake, then we are, all of us, the poorer. We have right

at this moment the situation in the Gulf of Mexico to remind us of

the potential magnitude of our mistakes.
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We have many other energy options open to us, and in CaUfornia

these options are gaining widespread acceptance. Sonoma County

boasts the largest geothermal power complex in the world, current-

ly providing 665 MW. Full development of this one geothermal

field is project to be 2,000 MW. So you can see that we are already

contributing in a significant way to the national energy mix. Many
California counties have adopted or are considering end-use energy

conservation codes for buildings—to encourge efficient use of ener-

gy and maximum solar utilization. In San Diego when the near

shore tracts were deleted from lease sale No. 48, about that time

San Diego adopted a strong energy conservation code.

We have an obligation to continue to preserve and respect the

special natural heritage of our region, and to remember that we
are not yet so desperate that we must burn our cathedrals for

firewood.
Mr. Hughes. Thank you, Mr. Charter. Mr. Burton.

Mr. Burton. Senator Behr, being one of the few who has had to

suffer in the legislative process against bureaucrats, how would you

suggest we go about doing these things, assuming we don't want to

go through a whole House and Senate fight again?

Mr. Behr. Well, Mr. Burton, to the extent that responsible Mem-
bers of Congress make their point of view known to the Depart-

ment of the Interior, and there is a presumption that all Members
of Congress are responsible, you would have the kind of influence,

based on the kind of constituency you represent, which goes far

beyond myself simply as an individual for the rest of us. And it is

my understanding that Congress sets the budgets of all the depart-

ments.
Mr. Burton. But some of the budget-setters are some of the oil

exploration people. It is a difficult problem.

How long of a delay do you think is necessary for study comple-

tion?

Mr. Behr. This is a question which should be addressed perhaps

to someone else. But I will suggest this—not in my capacity as

representing the Marin Conservation League. It has generally been

said that the lease sale should be delayed until 1984 because the

EIS will not be completed in time for comments to be meaningful. I

think the choice does not have to be between 1980 and 1984.

Perhaps 1982. So that when the Secretary acts, he will act in a

manner based on the best available information, and more impor-

tantly, on the comments of persons who have had a chance to

study it, including the Governor of the State.

Mr. Burton. Jerry?
Mr. Behr. At that time—I don't know!
Mr. Hughes. Mr. Lewis.
Mr. Lewis. Thank you, Mr. Chairman.
Susanna Jacob struck a note with me in her testimony, where

she talked about representing the small, locally based group of

concerned people. I only wish that we could get this number of

people at such an important hearing in Washington, D.C.

Mrs. Jacob. Just invite us, and we will come.

Mr. Lewis. I wanted to mark a note of caution to you in connec-

tion with your testimony. You so well described some of the bene-

fits of California, which I have been trying to keep a secret in
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Washington. It is somewhat disconcerting to me, because if those
folks find out, they will all be out here, then we really have
problems.

Dr. Herz, you referred to a number of studies, and the outline of

information you presented to us indicated to me that some of that
data may very well conflict with material that was presented in

the record yesterday, such as the MIT study. I think it would be
very helpful to us to balance some of that testimony. If you would
provide that information for the record, it would be very helpful to

us.

Dr. Herz. I think one of the problems is—and scientists always
say this—that there are not enough data. It is true. I want to read
the summary paragraph of this special symposium report that I

mentioned earlier: ("Journal of the Fisheries Research Board of

Canada," 1978, p. 35):

Our strongest conclusion is that for an adequate understanding of the effect of oil

on marine systems we need much more work directed at the properties of the
natural systems. This is a problem that is at the heart of environmental protection
and that is difficult to solve under the present science policy arrangements. Agen-
cies concerned with the urgent practical problems understandably look for a useful

answer on a short term scale. Unfortunately, the marine ecosystems we wish to

protect are themselves so complex and their components so richly interconnected
that only large scale sampling programs and a long series of observations show
meaningful results.

The point I was trying to bring out in my testimony was that a
lot of the fate and effects work that the scientific community
agrees is needed for the DEIS takes 3 to 5 years to complete. We
understand the oil industry's impatience, looking at the scientific

community saying, "Wait, wait, we need more data."
But as data start to come in, and again I refer to Dr. Whipple's

work, they indicate some very complex interactions starting to

come out that suggest that other things that we are putting into

the marine environment, like heavy metals, are interacting with
and potentiating the effects of oil. These are very, very complicated
interactions. I think a lot of the early work which suggested no
long term persistent effects was not sufficiently well designed work
and it did not look at some of these complex questions.

If in fact we are getting to the point where the amount of oil

that exists is seen to be finite and relatively short term, having
short term usefulness, it seems to many that it is worth slowing
the process down and doing some adequate assessments before
going out and doing the work. And I think there are some other
items that we can put into the record and would like to do so.

I think that Dr. Hedgpath—see insert—and Dr. Obrebski, both of

whom are familiar with some of the specific local coastal areas, are
much better prepared to talk about some of the specific effects

right here in this northern California region. But there is much
concern, and I think that the information that was conveyed yes-

terday and the impression conveyed yesterday by Dr. Straughan
reflects only one relatively narrow perspective. I do not think there
are very many scientists who concur with that oil industry perspec-
tive on the effects of oil on the marine environment.
Mr. Lewis. As you know from the record yesterday, the chair-

man indicated that our record would be kept open for 30 days. I

assume today's hearing is covered as well.
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Mr. Hughes. That is correct.

Mr. Lewis. So if you send up that material, it will be helpful.

Dr. Herz. I will take it upon myself to assemble some of the

information from a number of people here and elsewhere who are

considered to be the experts in these fields, and try to summarize it

in a concise fashion so the committee can digest it and use it in the

future.

Mr. Lewis. Staff has indicated that rather than a summary, they

would appreciate as complete a base of information regarding those

reports.

Dr. Herz. We will do both. But if you like, we can summarize

and provide the originals as well.

Mr. Lewis. Senator Behr, Mr. Wolfe, Mr. Charter, all directly or

indirectly referred to Congressman Clausen's testimony yesterday.

Frankly, there was an item in connection with that which I think

very much underlies some of the things you were saying; that is,

when Congressman Clausen indicated that most recent data from

the U.S. Geological Survey estimated that oil potential in this sale

area might produce as a mean average guesstimate 548 million

barrels of oil, and based upon current consumption rates that

would reflect perhaps as much as 60 days of our annual consump-

tion.

And he went on to suggest that the guesstimates relative to

natural gas might cover 2 weeks of our consumption. And with

that he suggested when you are talking about potential permanent

negative impact upon this pristine environment, that we should

look long and hard before moving forward too rapidly. That is the

bottom line, I think, to much of what you were discussing, Mr.

Charter, when you referred to a national reserve.

From there, frankly, I would just like to close any questions or

comments I might have by saying, Senator Behr, it is a delight to

be with you once again. As always, you are more than articulate,

intelligent, and helpful in our contribution.

Mr. Behr. Those are beautiful words. I will sleep well on them.

Mr. Hughes. Thank you, Mr. Lewis.

I just want to thank the panel for some very excellent testimony.

I think those of you that were at the hearings yesterday know that

members of this committee have gotten into these issues very, very

deeply. And some of the questioning that took place of all witnesses

yesterday I think indicated that this committee does share your

concern.
One of the things that was received for the record yesterday

were the negative nominations that were submitted by the various

governmental units and the State, so that we can examine those

and compare them to the findings that the Secretary has to make,

whether he accepts or rejects those negative nominations. And I

can assure you that we will do a very careful job of looking at

those things. Because it is a serious charge that the Secretary is

not working in consultation, not working with the local units of

government. That was the intent of the Congress. The Congress did

not intend to give a veto to the States. But it did indeed intend

that a meaningful partnership arrangement be forged. And that is

something that we are going to look at very carefully.
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Let me just say finally there are a lot of members of this OCS
Committee that developed the legislation that have very beautiful
areas. Even though the country here is just gorgeous, I can assure
you that Gary Studds of Massachsuetts shares your concern when
it comes to the fishing banks. I share your concern because I have
some of the most beautiful wetlands area in my district as well as
the Pinelands National Reserve. I can assure you that there are
members of this committee that do indeed want the kind of bal-

anced approach to OCS development of which I think all of you
speak.

Finally, let me just say that John Burton was responsible for
having this buffer set up around Point Reyes. You might know it is

the only buffer set up in the entire legislation. And it has created
some degree of misinformation and misinterpretation in the legisla-

tion. But it also shows you have a very effective Member of Con-
gress representing this district. We are also very pleased to have
Jerry Lewis as a new member of the OCS Committee. We know he
is going to make tremendous contributions as we continue our
oversight function.

Senator Behr, you are so right when you suggest that we Mem-
bers of Congress perhaps in dialog with the Department of the
Interior can do a great deal in trying to bring about the total

understanding that is so essential if we are to bring about balance
in our decisionmaking. So thank you for your contributions.
The committee stands in recess at this time for lunch. We will be

back here at 2:15 p.m.
[Whereupon, at 1:15 p.m., the select committee recessed, to recon-

vene at 2:15 p.m. of the same day.]

AFTERNOON SESSION

Mr. Hughes. The committee will come to order.
Our next panel is comprised of supervisors. I would like to intro-

duce at this time Supervisor Gary Giacomini, Supervisor Bernard
McClendon, Supervisor Erik Hedlund, Supervisor Koenigshofer,
and Supervisor Sam Farr.

STATEMENT OF GARY GIACOMINI, SUPERVISOR, MARIN COUNTY,
SAN RAFAEL, CALIF.; BERNARD McCLENDON, SUPERVISOR, DEL
NORTE COUNTY, CRESANT CITY, CALIF.; ERIK HEDLUND, SUPER-
VISOR, HUMBOLDT COUNTY, EUREKA, CALIF.; ERIC KOENIG
SHOFER, SUPERVISOR, SONOMA COUNTY, SONOMA, CALIF.; SAM
FARR, SUPERVISOR, MONTEREY COUNTY, MONTEREY, CALIF.

Mr. Hughes. First, I would like to welcome our panel of supervi-
sors, and again express my thanks on behalf of the staff and the
members for the tremendous hospitality we have received since we
have been in California.
We just had a very delightful lunch perpared by the ladies of

Marin County Conservation Society, and we are deeply apprecia-
tive.

At this time I wonder if we could hear from you, Mr. Giacomini.
I might add we would like you, if you would, to summarize your

testimony. Your testimony will be made completely a part of the
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record. We would like you to keep your comments to around 10

minutes, if you could.

We would like to go through all the testimony so we can get into

questions. And the staff will try to give you some indication when
we run out of time, when you have about 2 minutes left.

So let's start with you.

STATEMENT OF GARY GIACOMINI

Mr. GiACOMiNi. Mr. Chairman and members of the committee, I

would like to start by first saying on a personal note, and from the
hearts of the citizens of Marin County, how deeply, deeply grateful

we are that on an issue of this significance you would come here
and sit in this room, the Red Baron, in Point Reyes.

I am on the Marin County board of supervisors. And I have the

most wonderful district in the State of California. I was privileged

this morning to share that with you. As we started that journey at

7:30 in the morning and left San Francisco, we crossed and we
experienced all of the treasures that are at risk with this issue.

And you were willing to do that. And that is why we are so

grateful.

You started at San Francisco Bay. We came up and over the
mountain, and down to Muir Beach. The fog could have been
kinder, but I think even with it hovering around you could realize

the incredible and spectacular experiences of the Marin coast. And
then because God was willing and because my constituents wanted
it so, the fog lifted in Stinson.

And then we traversed across all the massive Federal holdings
that you have all been a part in creating for all posterity, and for

all of the people of America.
We went by the fragile lagoon. We traversed Tomales Bay. Final-

ly, we went out and we together got out of that bus and stood on
the north end of Ten Mile Beach where you could look and envi-

sion what would happen if there were oil platforms 15 miles from
that beach.
My own view and my suggestion is that that experience for those

4 hours is probably the most important testimony that is necessary.

It says more than any of us at this table or that spoke to you
yesterday or today can ever say about the—how fragile, how criti-

cal it is that we not sacrifice the most important coast in probably
this entire Nation.
Voice in the Audience. I wonder if you feel an oil rig

Mr. Hughes. The gentleman is out of order. We are hearing
testimony at this point. If the gentleman will be seated so we can
proceed with the testimony.
Mr. GiACOMiNi. Because I think, members of the committee, that

the coast really presents its own best argument.
You are in a difficult position because you are called to oversee

and insure that the Federal OCS regulations are met. You are
obligated to meet all the environmental concerns, and at the same
time you have to be acutely aware of our own national energy
crisis and the need that we must lessen our dependence on foreign

imports.
The luxury of simply saying if we were to do that we cannot drill

off the coast because we don't want rigs in our backyards is past.
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We, the people in this room and you, have to face the fact that our
energy needs are real and crucial. We don't want it to seem that
we are saying that oil rigs are OK but put them someplace else,

put them in southern California.

Our reasons for being opposed to drilling off the coast of Marin
and Sonoma, and I speak specifically to them, must be logical and
completely unselfish. And I hope what I say will be just that.

It has been debated for a long time how much oil exists in the
eight tracts off Marin and Sonoma Counties. The U.S. Geological
Survey petroleum estimates establish that the potential yield could
be only 8 million barrels off the eight tracts of Marin and Sonoma.
Eight million barrels is less than 1 day's national supply of oil.

These figures make our region the lowest of all possible sale

areas. It does not seem economically wise for the oil business to

spend money on such a small reserve when they can direct their

investment to resource areas with much larger reserves.

I am sure you know that there is presently a glut of Alaskan
crude oil on the Pacific coast in the absence of pipelines to transfer
it to the eastern United States where it is needed.
New offshore rigs would only compound these conditions. Be-

cause of transportation costs in money and energy, would the ex-

penditure involved in moving the small reserve of Marin's oil

result in anything more than a minimal energy gain?
Another important point to remember is that the low resource

potential off Marin offers the possibility that oil will not be trans-

ported from these eight tracts by pipeline but by anchored tankers
that will lurk off the coast.

As I explained to you this morning, we experienced an oil spill in

1971 by a collision of tankers right off of Stinson.
The northern California oil is thought to be a sour crude variety,

high in sulfur. It would require extensive investment in processing
equipment to render it usable. Again, I ask, would these expendi-
tures on Marin's small reserve provide anything more than a mini-
mal energy gain?
Keeping these negative aspects in mind, it does not seem consist-

ent that offshore oil drilling should be allowed in an area where
the Federal Government has taken such care to nurture and pre-

serve the environment. We cannot ignore the environmental as-

pects. The economic cost of possible environmental damage and
loss cannot be excluded. The Sonoma-Marin coastline and associat-

ed environment demand recognition of their uniqueness. This has
already been established by the Federal Government.

I will very briefly outline the history of the Federal Govern-
ment's involvement in this area.

Since 1935 when the Secretary of the Interior requested an inves-

tigation and report on the merits of acquiring Point Reyes as a
national park, until today when so many are expressing concern
over the future of this area. Point Reyes has been a consistent
national rallying point for those who hold our Marin-Sonoma coast
and its natural values as having the highest priority for protection
for future generations.

In 1962, President Kennedy signed legislation authorizing acqui-

sition of this extraordinary 64,000 acre park, but the struggle to

protect this park's unique value was still not over.
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For 4 years the debate raged over how much of Point Reyes
should be declared by Congress as wilderness, and as recently as

1976, you, the Congress, established a 25,370 acre wilderness area

and further stipulated that 8,000 additional acres be treated as

potential wilderness.

At least 7,500 acres of that potential wilderness area consist of

tidelands a quarter mile offshore. The inclusion of the tidelands

and estuaries was supported by virtually every bay area and na-

tional conservation organization.

You, the House of Representatives, in a committee report on
H.R. 8002, stated:

It is the intention that those lands and waters be designated as potential wilder-

ness additions to be essentially managed as wilderness to the extent possible with

efforts to steadily continue to remove all obstacles to the eventual conversion of

these lands and waters to wilderness status.

It is clear that you were designating the waters of Point Reyes as

having extraordinary value.

With the specter of offshore drilling and the possible resulting oil

spills, one cannot avoid the question: Is the intent of Congress

being ignored by allowing for the possible despoilment of tidelands,

esteros, beaches, and lagoons that were recently declared to be a

permanent part of our national heritage.

We realize that due to the efforts of Congressman John Burton
there has been a Federal exclusion of the actual Point Reyes Wil-

derness Area tidelands from the least-sale process. But, unfortu-

nately, your action to date does not solve the overall problem.

That exclusion obtained for 15 miles. In the spilloff in 1971, oil

was traced as far as 40 miles north and south. And you saw the

turbulent waters today off Ten Mile Beach. I think they speak for

the fact that 15 miles away doesn't protect our park.

Tracts beyond the exclusion area are proposed and do pose a

threat to Point Reyes and the remaining coastal area. The Federal

investment in protecting this coast is staggering. A sum of $60
million was spent on the Golden Gate National Recreation Area,

and currently proposed is the development plan for the next 10

years in the amount of an additional $90 million, a total of $220

million spent by you in an area that is truly recognized as unique
by the Federal Government.

If the estimates of the oil out there are accurate, the oil from all

of it would be $50 to $100 million less than you spent already.

As I stated in my opening remarks, your position is a tough one.

I hope through the facts I have given, you can see that the eight

tracts off Marin and Sonoma do not lend themselves to sale envi-

ronmentally or economically.
Secretary Andrus has said that "viewing the urgent national

need to develop internal energy sources to meet our future nation-

al needs, all areas of the country must be called upon to contribute

to this effort."

Marin County understands this. We are not simply saying do not

drill because we do not want oil rigs off our coast. We are commit-
ted to helping solve this Nation's energy crisis. We as a county are

constantly searching for alternative forms of energy supply.

What we are saying, howerver, is that this committee and the

Department of the Interior take a long, hard, logical look at the
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eight tracts off of Marin. We are convinced that you will come to

the same conclusion that the Marin County board of supervisors

has unanimously come to, they should not be included in lease sale

No. 53.

Your conduct and performance in the past has been incredibly

impressive and sensitive. We are confident that you will come to

the same conclusion that our board of supervisors—by the way
unanimously, which here is unusual—have come to.

Finally, I have talked here briefly about the incredible asset of
that country that you visited today, those parks and lands. I would
like to make a couple of other comments.
You also experienced just tangentially the experience of the

towns and communities of this coast of west Marin. They are
rugged, they are independent, they are real, and so are the people.

The existence of offshore drilling will drastically alter forever the
sense of place in the towns and communities you experienced
today, and it would do so irrevocably.

I would like to also say this about the people of these communi-
ties: I know mine and I know them very well. I have 21 of these
communities which you visited a few of today. Look at the people
in this room—and they come from most, if not all, of the west
Marin communities. And they are saying and they are pleading
and they know your historical performance, they know that you
are the hope to obviate this tragedy, and they are confident that
you will.

Witness the fact that in this community, which is about 600 or
700 people, there are three times as many people in this room as
there was in the Plaza ballroom in San Francisco all day yesterday.

I would like as a symbol of how the people feel and feel deeply to

do two things, and I don't want to do anything weird, and I won't. I

will first read you this, this petition. It is two paragraphs and
states:

We, the undersigned, submit the following statement of our position on lease sale

No. 53, and we ask that it be entered in the record. We vehemently oppose offshore
drilling along the coast of California on the grounds that (1) offshore drilling works
to the detriment of the coastal environment and economy, which detriment would
be due to large accidental spills, routine, ongoing spills and leaks, the visible

presence of rigs, barges and tankers, and their interference with fish boats and
other ocean travel.

And (2) the beauty of the coast is priceless, and it would be shameful to risk it for

such a small increment to our dwindling supply of fossil fuel when instead we
should be turning our limited economic resources toward energy conservation and
the development of safe, renewable energy sources.

In addition, if I may, and let me say this—that petition is signed
by, in short order, in a day or two, 580 people, circulated in this

town. The town's population is 600 people.
[The petition follows:]

Statement of Opposition to Lease Sale 53 Offshore Drilling

We, the undersigned, submit the following statement of our position to be consid-

ered in the hearings on Lease Sale 53 and to be entered into the record.

We vehemently oppose offshore drilling along the coast of California on the
grounds that:

L Offshore drilling works to the detriment of the coastal envionment and econo-
my, which detriment would be due to large accidental spills, routine on-going spills

and leaks, the visible presence of rigs, barges and tankers, and their interference
with fishing boats and other ocean craft.
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2. The beauty of the coast is priceless. It would be shameful to risk it for a small

increment to our dwindling supply of fossil fuel when instead we should be turning

our limited economic resources toward energy conservation and the development of

safe renewable energy sources.

[The signature sheets were placed in the files of the committee.]

Mr. GiACOMiNi. Second, I would like to tender—here are 50 more
just in the room—I would like to tender into the record the photo-

graphs taken of the oil spill from the accident that I referred to

earlier in 1971. They should be, and I know they will be, looked at

and studied carefully by you.

[The photographs follow:]
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tidal pools and on the beaches much longer.



Hand of a volunteer who helped clean up the beach after the San Francisco Bay oil

spill in January 1971.
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Dead bird found in a clump of oil on a northern California beach about 15 miles
from where the two oil tankers collided in San Francisco Bay in January 1971.
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Mr GiACOMiNi. And finally, I would like to read a statement by

Secretary Andrus, the Secretary of the Interior. This is in a book

recently published, called Wilderness Next Door and I think it

came out last week. We were able to give each of you a copy of this

as we were on the bus this morning.

[Copies are on file in the Committee Offices.]

I would like you to focus on page 1 which is the forward, and I

would like you to remember this quote by the Secretary. It is about

this area. It states:

Ultimately, one thing that will insure this country's rich legacy of natural,

historic and recreational treasures will continue to be protected and enhanced is a

deep sense of pride and ownership. That is what this is all about, the attitude

evident in the people who saved and shaped this wilderness.

That attitude is deep and pervasive. And I urge you, this commit-

tee, to have the Secretary abide by his own words and strike these

tracts forever from lease sale No. 53.

[The prepared statement follows:]

Testimony of Supervisor Gary Giacomini

Mr Chairman, members of the committee, I come before you in a unique position.

I represent the Marin County Board of Supervisors who have voted to oppose

drilling off Marin's coast, unanimously. Believe me, gentlemen, that is unique.

During the past few days you have seen a spectacular portion of Northern

California's coast. Its pristine and untouched beauty is obvious. The coast is its own

best argument for why it should be carefully protected. Your task is extreniely

difficult. You are called upon to oversee and insure that the federal OCS regulations

are met. You are obligated to meet all the environmental concerns and at the same

time must be acutely aware of our own national energy crisis and the need to lessen

our dependence on foreign imports. I do not envy your position. The luxury of

simply saying we cannot drill off the coast because we don't want rigs in our

backyard is past. We have to face the fact that our energy needs are real and

crucial We also do not wish it to seem that we are saying "oil rigs are okay; put

them in Southern California and we are all for them." Our reasons for being

opposed to drilling must be logical and they must be completely unselfish. I hope

the following will be just that.
, . , .«.,.,• j

It has been debated exactly how much oil exists in the eight tracts off Mann and

Sonoma Counties. The United States Geological Survey petroleum estimates estab-

lish that the potential yield could be only 8 million barrels off the eight tracts ot

Marin and Sonoma. Eight million barrels is less than one day's national supply ot

oil. These figures make our region the lowest of all possible sale areas. It does not

seem economically wise for oil business to spend money on such a small reserve

when they can direct their investment to resource areas with much larger reserves.

I am sure you know that there is presently a glut of Alaskan crude oil on the

Pacific Coast in the absence of pipelines to transfer it to the eastern United States

where it is needed. New offshore rigs would only compound these conditions. Be-

cause of transportation costs in money and energy, would the expenditure involved

in moving the small reserve of Marin s oil result in anything more than a minimal

energy gain? Another important point to remember is that the low resource poten-

tial off Marin offers the possibility that oil will not be transported from these eight

tracts by pipeline but by anchored tankers that will lurk off the coast. The northern

California oil is thought to be a sour crude variety, high in sulphur. It would require

extensive investment in processing equipment to render it usable. Again, I ask,

would these expenditures on Marin's small reserve provide anything more than a

minimal energy gain?
^ ^u i. rr u

Keeping these negative aspects in mind, it does not seem consistent that ottshore

oil drilling should be allowed in an area where the federal government has taken

such care to nurture and preserve the environment. We cannot ignore the environ-

mental aspects. The economic cost of possible environmental damage and loss can-

not be excluded. The Sonoma-Marin coastline and associated environment demand

recognition of their uniqueness. This has already been established by the federal

government.
, . , , .

I will very briefly outline the history of the federal government s involvement m
this area. Since 1935 when the Secretary of the Interior requested an investigation
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and report on the merits of acquiring Point Reyes as a national park, until today
when so many are expressing concern over the future of this area, Point Reyes has
been a consistent national rallying point for those who hold our Marin-Sonoma
coast and its natural values as having the highest priority for protection for future

generations. In 1962, President Kennedy signed legislation authorizing acquisition of

this extraordinary 64,000 acre park, but the struggle to protect this park's unique
value was still not over. For four years, the debate raged over how much of Point

Reyes should be declared by Congress as wilderness, and as recently as 1976, you,

the Congress, established a 25,370 acre wilderness area and further stipulated that

8,000 additional acres be treated as "potential wilderness." At least 7,500 acres of

that potential wilderness area consist of tidelands a quarter mile offshore. The
inclusion of the tidelands and estuaries was supported by virtually every Bay Area
and national conservation organization. You, the House of Representatives, in a
committee report on HR 8002, state "It is the intention that those lands and waters

be designated as potential wilderness additions to be essentially managed as wilder-

ness to the extent possible with efforts to steadily continue to remove all obstacles

to the eventual conversion of these lands and waters to wilderness status." It is

clear that you were designating the waters of Point Reyes as having extraordinary

value.

With the specter of offshore drilling, and the possible resulting oil spills, one
cannot avoid the question: Is the intent of Congress being ignored by allowing for

the possible despoilment of tidelands, esteros, beaches and lagoons that were recent-

ly declared to be a permanent part of our national heritage. We realize that due to

the efforts of Congressman John Burton there has been a federal exclusion of the

actual Point Reyes Wilderness Area tidelands from the lease-sale process. But,

unfortunately, your action to date does not solve the overall problem. Tracts beyond
the exclusion area are proposed and do pose a threat to Point Reyes and the

remaining coastal area. The federal investment in protecting this coast is stagger-

ing. Sixty million dollars was spent on the Point Reyes Seashore and wilderness

area; another $70 million on the Golden Gate National Recreation Area; and cur-

rently proposed is the development plan for the next ten years in the amount of an
additional $90 million—a total of $220 million, spent by you in an area that is truly

recognized as unique by the federal government.
As I stated in my opening remarks, your position is a tough one. I hope through

the facts I have given you can see that the eight tracts off Marin and Sonoma do
not lend themselves to sale environmentally or economically. Secretary Andrus has
said that "viewing the urgent national need to develop internal energy sources to

meet our future national needs, all areas of the country must be called upon to

contribute to this effort." Marin County understands this. We are not simply saying

do not drill because we do not want oil rigs off our coast. We are committed to

helping solve this nation's energy crisis. We as a county are constantly searching for

alternative forms of energy supply. What we are saying, however, is that this

Committee and the Department of Interior take a long, hard logical look at the

eight tracts off of Marin. We are convinced that you will come to the same conclu-

sion that the Marin County Board of Supervisors has unanimously come to—they
should not be included in Lease Sale No. 53.

Mr. Hughes. Thank you, Supervisor Giacomini.
Supervisor McClendon. Likewise, your statement is a part of the

record. We would appreciate your trying to hit the highlights for

us.

STATEMENT OF BERNARD McCLENDON
Mr. McClendon. Thank you. Congressman Hughes, Congress-

man Lewis, members of the panel. There are two points that I

would like to clarify.

First, one, I deeply envy my colleague, Supervisor Giacomini, for

his very eloquent delivery. I am very envious of that particular

ability, which I do not have. But I can counter it by saying that
while he may represent a very lovely part of California, that for

more than a half century I have been led to believe that the hub of

the universe is Del Norte County.
Mr. Hughes. We understand that sense of pride.
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Mr. McClendon. My name is Bernard McClendon. I am present-
ly chairman of the Board of Supervisors of Del Norte County, State
of California. I am honored and pleased to be able to appear before
you today to represent delightful Del Norte.
Mr. Chairman, I will try and make my appearance short and to

the point, take no more time from this hearing than that to be able
to present the following.

Having been privileged to live in the delightful confines of north
coastal California for a half century, I have been able to recognize,

enjoy, evaluate, and appreciate the natural resources nature has
generously allotted to this part of the continent.
There are few places in the world that are endowed with beauti-

ful ocean, clear flowing streams, tree-covered land areas of superla-
tive growth, and air of pristine quality. All of these natural re-

sources assist in enriching living qualities of the fortunate few who
reside and are our visitors to this areas.

But it is not enough to have and enjoy the privilege of the
enchanting environment and still be able to maintain a high stand-
ard of social and economic distinction. A resource should be uti-

lized to the practical side of daily demands.
I do not suggest, nor do I mean to imply, that resources should

be imprudently exploited. Rather, they should be judiciously uti-

lized to the maximum benefit of the greatest number of people.

Where nonrenewable resources are a consideration, prudence dic-

tates that the benefit derived be carefully considered against the
damage to the environment and the complete ecosystem. Justifica-

tion for any development must be founded for each issue.

I do not consider myself an alarmist. But I do believe in the
reality and I recognize certain needs in sustaining our present and
our anticipated demands for the needs of the home and family.
To balance our energy requirements and to keep the cost of

energy within acceptable limitations, it appears to me to be pru-
dent and proper to permit exploration and possible development of
potential gas and oil that may be deposited in the Outer Continen-
tal Shelf under lease No. 53.

The board of supervisors of delightful Del Norte are keenly
aware of the superb quality of our natural resources and their
value to the area and to all mankind. It is our desire and intent to

afford maximum care and consideration in protecting the heritage
that has made us the envy of California's other 57 counties less

generously endowed by a bountiful nature.
We also are cognizant of economic demands necessary for leader-

ship survival. Among the demands are constantly expanding uses
of energy, including natural gas and oil. If there appears prospect
of this resource being harvestable within the OCS off delightful Del
Norte, we support and encourage the exploration and development.
We ask, no, we demand, that reasonable cooperation be imple-

mented to assure that our policy of using resources wisely and with
as little disturbance or damage to the environment be consistent
with our social and economic demands.
Mr. Chairman, it is gratifying to me to be aware of the fact that

we here in this glorious country can meet and express our views,
our knowledge and opinions no matter how divergent they may
appear or how contradictory they may be to another's testimony.
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It is through the exchange of experience, opinions, and knowl-

edge that we grow in wisdom. As long as we can continue to

expand and grow in our wisdom, we as individuals and our society

as a whole continue to grow and prosper.

Mr. Chairman, I humbly pray that our society will grow and
thus survive to pass on this wonderful heritage to our future gen-

erations.

Thank you.
Mr. Hughes. Thank you, Mr. McClendon.
We are going to depart from normal procedure because Supervi-

sor McClendon has an 8-hour drive. So at this time, Mr. Lewis, do

you have any questions of Supervisor McClendon?
Mr. Lewis. Mr. Chairman, I can't say I have any questions per

se, except that I was very impressed by the balanced approach the

supervisor has taken to what is a very delicate question, especially

coming from Del Norte.

I would like to share with you just one item, and that is that the

problem of energy resources, the reality of our resources being

finite, is not a new problem. It has been around for I don't know
how many decades.

But the amazing thing about serving in public affairs, as you
know, is that we are a crisis-oriented society. And people tend to

react only when a crisis occurs, such as when there are gasoline

lines.

The thing that occurs to me is that I think all of us should try to

evaluate and share and do something about the fact that the folks

out there seem to be willing to drive their cars no matter what.

They are paying $3 a gallon in Israel. They are paying a little

more than that in Cyprus, and almost $4 a gallon, and still driving,

in Athens. So the folks are going to drive those automobiles.

It occurs to me, in terms of that crisis that may be ahead, unless

we bring some sense to this while the crisis is here, the mass of

those people who almost insist upon a car regardless may take our
environment away from us and run with it unless we insist upon
some long-range planning, some comprehensive programing, that

some way short circuits that crisis while it is before us.

That is very much a part of what we need from your people as

well as your advice and counsel and assistance.

Mr. McClendon. Congressman Lewis, we can only profit by past

mistakes or from the experience of somebody else. We in delightful

Del Norte feel that before locking the door, we want to make sure

that the choice we make is correct.

And while we certainly are not going to willingly perrnit the

permanent damage to our environment, that is too precious a
heritage to sacrifice for even a demand for other resources.

We want to explore the possibility of all phases of energy. And,
again, I repeat, we don't want to lock the door. We try to be
prudent in our determination of what is best. And then if we fail,

we can have the consolation of knowing that what we did, that the

decision we made was based upon what we felt was right.

Mr. Lewis. Thank you, Mr. Chairman.
Mr. Hughes. Thank you, Mr. Lewis.
Supervisor McClendon, I think that the criticisms that we heard

today fall into about three major categories.
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One is that the Department of the Interior is not consulting, not

Hstening to the negative nominations of the local and State govern-

ments—and I might add that that comes not just from California,

but other parts of the country have directed the same criticism in

the past to the Secretary of the Interior. In essence, local concerns

say they are not being heard or addressed in accordance with the

intent of the Congress when we passed the Outer Continental Shelf

Lands Act.

I wonder if you can tell us if your county directed negative

nominations, if you expressed some concerns, either through the

governor's OCS policy committee or directly to the Secretary of the

Interior?

Mr. McClendon. Yes, Congressman. For the past several months
we in Del Norte County have been both informed and questioned

about proposed offshore development, the Secretary of the Interior

and his office as well as from the State office of resources in

California.

And there has been a fund of information generated, both to

support the OCS sale 53 as well as to safeguard the environments
that are certainly in jeopardy.

And I have tried, my coworkers have earnestly tried, to arrive at

as much information as we could, both for the benefit and the

potential dangers of OCS where it would affect Del Norte County.

So I can say that I think that we are at least informed that there

are two sides to the coin, and the decision that we have arrived at

is based upon our best judgment from the evidence that has been
presented to us.

Mr. Hughes. Did you find that your concerns were not being

addressed by the Secretary of the Interior?

Mr. McClendon. I can't truthfully say that they were ignored. I

think that the Secretary of the Interior did give us consideration.

Mr. Hughes. I appreciate your candor. I know that is not going

to be a very popular line of testimony. But it is important to us

because we have heard the same concerns before.

There are many of us in the Congress that would like to have
seen a more meaningful role for the States. But we recognize that

you have to have one national policy. And what we tried to devise

was a scheme that would enable local units of government and the

States to submit through negative nominations and other com-
ments suggestions that would address local concerns.

And that is one of the areas that I think gives this committee the

most serious concern.
There are other areas that concern us also. There is the sugges-

tion that perhaps some of the areas outside of the Santa Maria
Basin, for instance, show very little hydrocarbon potential. And
that is a matter of prioritizing.

And, of course, it was the intent of the Congress that the Secre-

tary, in devising lease schedules, would endeavor through the leas-

ing program to identify those areas with highest potential and
least environmental risk so that we could indeed have some ratio-

nal program for leasing throughout the country in the Outer Conti-

nental Shelf.

I might add that every area of this country has precious natural

resources that are placed in jeopardy, whether you are talking
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about the Georges Bank area, and its very bountiful fishing

grounds, or whether you are talking about the Mid-Atlantic region,

where I am from, where we have a beautiful tourist industry—it is

the second largest industry in our area of the country. We pride

ourselves on our sandy beaches and beautiful water and our pris-

tine wetlands. And we are concerned, too.

One of the things I hope will come out of this hearing will be a

better working relationship between the Federal Government and
the States and the local units of government.
So I sincerely appreciate your candor.

Mr. McClendon. Thank you.

Mr. Hughes. Thank you. You may be excused at this point. We
understand you have a long drive. And we thank you for your
testimony.
Mr. McClendon. Thank you.

[The prepared statement of Mr. McClendon follows:]

Statement of Bernard McClendon, Chairman of the Board of Supervisors
OF Del Norte County, State of California

I am honored and pleased to be able to appear before you representing "Delight-

ful Del Norte." I will try and make my appearance short and to the point and take

no more of the hearings time than to present the following:

Having been privileged to live in the delightful confines of the Northern Califor-

nia coastal area for nearly half-century, I have been able, in spite of myself, to

recognize, enjoy, evaluate and appreciate the natural resources nature has gener-

ously allotted this part of the continent. Few places in the world are endowed with

clear flowing streams, tree covered land areas of superlative groves, and air of

pristine quality. All of these natural resources assist in enriching living qualities of

the fortunate residents and visitors to the area.

It is not enough however, to have and enjoy the privilege of the enchanting

environment and still be able to sustain a high standard of social and economic
distinction. A resource, unless utilized, serves only the aesthetic purposes which
may be pleasing to the sences, add little or nothing to the practical side of daily

demands. I do not suggest, nor do I mean to imply that resources should be

imprudently exploited. Rather that they should be judiciously utilized for the maxi-

mum benefit of the greatest number of people. Where non-renewable resources are

a consideration, prudence dictates that the benefit derived be carefully considered

against the damage to the environment and the complete ecco system. Justification

for the development formed on each issue.

While I do not consider myself an alarmist, I do believe in reality and recognize

certain needs in sustaining our present and anticipated demands for needs of the

human family. To balance our energy requirements and to keep the cost of energy
within acceptable limitations, it appears prudent and proper to permit exploration

and development of potential gas and oil deposits within the outer continental shelf

as may be possible in Lease Sale #53.
The Board of Supervisors of "Delightful" Del Norte County are keenly aware of

the superb quality of our natural resources and their value to the area and all

mankind. It is our desire and intent to afford maximum care and consideration in

protecting the heritage that has made us the envy of California's other 57 counties

less generously endowed by a bountiful nature. We also are cognizant of economic
demands necessary for leadership survival. Among the demands are constantly

expanding uses of energy, including natural gas and oil. If there appears prospects

of this resource being harvestable within the OCS off "Delightful" Del Norte, we
support and encourage said exploration and development. We ask only that reason-

able cooperation be implemented to co-operate with our policy of using the resource

wisely and with as little disturbance or damage to the environment consistent with

social and economic demands.

Mr. Hughes. Supervisor Hedlund.
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STATEMENT OF ERIK HEDLUND

Mr. Hedlund. Yes. I am Supervisor Erik Hedlund from Hum-
boldt County. As you note, there are no statements on record from

me, but I will keep my remarks brief and I will prevail upon the

30-day period you allowed for further testimony being submitted.

Honorable members of the committee and distinguished guests

and staff, fellow panelists, and other concerned participants in

these hearings, it is a privilege for Humboldt County to have an
opportunity to express our concerns regarding the pending lease

sale 53, the 1978 amendments, and the 5-year lease program.

I might say that Humboldt County is situated immediately to the

south of Del Norte County. We, of course, are humble Humboldt
County.
Mr. Hughes. Delightful Del Norte County.
Mr. Hedlund. I am sympathetic with Supervisor McClendon's

drive, because I kept tally of the gas vouchers as I came down here,

and I was thinking about how much money people must spend
coming to events like this, and how much gas must be consumed.
In my case, I consumed something like $40 worth of gas, and
driving back will probably do the same—though I am not going by
way of Sacramento this time, so it may be a more direct route.

If local jurisdictions often say they are special or unique, it is no
less true because everyone says it. At this point I would have liked

to have shown you slides of Humboldt County. But I see there is

not really provision for that. And you probably have seen similar

scenes many times in the past. I will just say that we have 135

miles of stirring coastline. That is much more coastline than many
States have. And we range in land form from sensuous dunes,

through steep rocky escarpments, the primitive tatoo of the Pacific

Ocean on our geologically recent shores. If I did have the slides,

they would show you a scene of relatively pristine beauty, as

Congressman Clausen commented yesterday.

Our area was settled about 150 years ago. The improvements
that we Western European civilization has made in the last 150

years are relatively recent. And you can see where they have come
from, and where they are bound for I suppose.

The national appetite for oil and gas must be balanced against

our local interests. When you revised the 1953 legislation, we were
concerned about the loss that local governments seemed to suffer

by having to focus their concerns through the Governor's Office. It

is not that we feel that the Governor's staff is unresponsive. But
when you have 135 miles of coastline, it is somewhat difficult to

feel that the resolution or the focus, the scale you are looking at a
problem, can be adequately met by going through those series of

steps. You will understand that even if you may not agree with it.

Mr. Hughes. I may say I do agree. In fact, I would much prefer

to have given the local units of government more of a direct

relationship, because I find even in my own State that often the

Governor doesn't represent the views of one particular area of the

State as actively as he should. So I am sympathetic. But we lost.

Mr. Hedlund. Please do not interpret my comments as in any
way a criticism of the Governor's Office. We fully supported Denny
Green's testimony before your committee at the turn of the year
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when she commented to the combined committee of the Senate and
the House on the amendments.
The national appetite for oil and gas must, however, be balanced

against local units. And we hope that the mechanisms can be

discovered for that.

In our case, we felt the concern was adequately reflected in the

original legislation and we are not so certain about the present

legislation probably by virtue of our experience to date.

Humboldt County is somewhat north of Los Angeles, where BLM
has its offices. We are even fairly far enough north of Ukiah,

where the most recent meetings were held today. We have had one

meeting in Humboldt County to collect data.

Humboldt County is an area geologically distinct from Marin and
Mendocino and Sonoma counties. In fact, the area north of the

Mendocino escarpment to the Oregon border is an entirely differ-

ent geologic plate. But it is all included in the same lease sale.

Humboldt County did make negative nominations over the whole
length of our coast. Most of those were accepted, I think primarily

because the area is not an area of high potential for oil, as I

understand it. Though I understand also Mr. Ogle of the private

consultants does suspect that there may be oil reserves off our

coastline.

The potential for gas is much more well developed.

I accept Mr. Clausen's characterization of the total potential,

however, and do question whether the investment that is necessary

and the risks that are involved in drilling in 1,200 feet, which is

what you would have to do in the Eel River Basin, are merited by
the reserves that are known at this time. But I am not a geologist.

Our interest locally is that we would like to see oil development
balanced and include further developing of our shipping and trade

with other nations. We do have a harbor facility; increased harvest

yield from our rich marine fishery, and full capitalization on the

tourism potential of the sports and recreation industry in the area.

For the entire north coast, tourism is a significant factor of the

economy, and in our county it is our second most important factor.

Our primary industry is timber production, which in one sense

we feel we are already making a contribution to the energy status

of the Nation by producing timber. That is one of the most effective

ways of harvesting solar energy, in the building materials, to help

the entire economy.
Local control and full development of our local economic poten-

tial and protection of the coastal environment are the watchwords
of the Humboldt County Board of Supervisors in protecting the

trust that our constituents have placed in our hands.

A particular concern we have is that the EIS process will not

adequately identify potential hazards to the full use of our rich

coastal area and will not be able to adequately specify mitigation

measures necessary to protect our quality of life and allow full

economic development of all of our resources. At a preliminary

public, meeting one staff person from BLM indicated he felt ade-

quate information was in hand to publish a legally adequately EIS.

Our feeling is that this is very far from being the case. And the

spirit of EIS, of the NEPA guidelines, is certainly thwarted by that

kind of an approach. In other words, we don't just want a legally
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adequate EIS or assessment of the threat to our coasthne. We want
an accurate assessment of it.

I had the opportunity to review a paper that was submitted to

you by the geologist with Chevron. I beheve it was presented by
someone from Chevron yesterday. And it makes a series of observa-
tions which I feel, if it is appropriate at this time, I would like to

take some exception to.

It makes the observation that the sea state is not a serious
concern of the north coast area. I would like to say Mr. McClendon
would be aware that the sea state is a serious matter. During the
1960 earthquake, the tsunomi wiped out Crescent City. I think you
are aware of that.

The particular area of the coast of Humboldt County between
the Mendocino escarpment and Patrick's Point is a weather system
that generates in a matter of 6 hours, can entirely change the
direction—there are three major current systems. The Dave's cur-

rent, the oceanic current, and the summer current. These affect

the upwelling patterns in the sea. And in 6 hours you can change
the prevailing plume from the Eel River, which is the basin that
would probably be explored the most, and you can change the
prevailing plume as viewed from aerial photos from heading south
to heading north.
The volume of water coming out of the Eel River and the volume

of sediment is greater during its peak flows than that of the
Mississippi River on an average. In other words, it is a river that
carries a lot of stuff out there and drops it. And that plume,
change in the direction of that plume, is a real change in the
physical environment out there. You can change that direction in 6

hours through the storms generated in that area.

The entrance to the harbor was designed for 40-foot waves—the
bar that the Corps of Engineers designed for us. On record in 1913
is a 100-foot wave that took out the lighthouse at Trinidad Head, a
significant scenic feature in our area. Sixty-foot waves beat against
that rock last year.

What I am saying is that many oceanographers say that the sea
states in the vicinity between Patrick's Point and the Mendocino
escarpment rival or exceed those of the North Sea. According to

Kassel, that was not a moot question—it is at least a moot ques-
tion.

There were 20 wells drilled in 1963 through 1967. Kassel's and
an associate of his report on those in the statement yesterday.
They said there were no problems recorded. But in their paper
itself, the report which was apparently submitted to you, they note
that there were numerous shutdowns due to the weather.

I would add that the weather in our area is such that every year
many fishermen lose their lives. It is an occupational hazard, but it

is no less of a tragedy for that. It is also perhaps an occupational
hazard working on the oil rigs. During the times when we have the
high sea states, it is impossible for the Coast Guard to launch
through our harbor. The nonsinkable Coast Guard boats often cap-
size. In fact, we lost a couple of men off a Coast Guard cutter last

year. The helicopters cannot get out to rescue anybody.
What I am saying, if somebody is out there on a rig in time of

trouble, when there is a heavy sea, it is unlikely that anybody can
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get out there to help them, from what we can tell. That is local

input. There may be experts that can testify otherwise. But that is

what it looks like to us.

I would just add on the geology that the plate tectonics of that

area, we have a down-thrusting plate. We are north of the San
Andreas fault. But portions of it do come onto our area. What we
have is a different kind of fracturing pattern. It has only been
recently developed, the information. It appears that we have a
fracturing pattern that is more like if you crack an egg shell. We
have a very high seismicity activity in the area, and the fault

locations are often changeable. There are some established fault

lines. But new stuff is happening all the time.

The turbidity of the Eel River is such that it drops a lot of mud
in the Eel River Valley or basin that is proposed for development,
and it is my understanding that BLM now is doing some geologic

studies to determine the hazards of slides in that area. The prelimi-

nary information is that it is very hazardous indeed. I would hope
that all of this kind of information would eventually be in an EIS.

And I question the scheduling. There are no good oceanographic
stations from Port Mendocino to the Oregon border. So that whole
area is generally conceded to have—there are gaps in knowledge
there, perhaps more excessive than any other OCS areas. And we
would hope that the schedule for letting leases would allow full

assessment of the potential for geologic disturbance affecting the
drill sites, and also for the assessment of the effect of the seas.

The final point I would like to make is that our fishing industry

is an important industry there. It is a relatively undeveloped re-

source. Our oyster industry develops 50 percent of the oysters and
ships to market 50 percent of the oysters that come from the State

of California. Our salmon industry, we have the Klamath River,

which I am sure you have heard of. It is in my district.

We have Redwood National Park, which is an area that the
government has made a significant investment in. The State of

California has made significant investments all up and down our
coastal area. So the coastline, as has been observed here in the
Marin County area, is an area that other public moneys have been
invested in. And we would hope that no action would ignore that.

In our fishing industry, it is an industry that has a great poten-

tial for development. The questions have been raised in Prudhoe
Harbor about the effect on the migratory behavior of salmon of

trace amounts of petrochemicals, which raise questions in our mind
about the advisability of encouraging abnormal rather than seep-

age, as you know releases of petrochemicals in the ocean environ-
ment, suspended gas. Depending upon who you consult, apparently
has an effect on the migratory behavior of salmon.
Thank you for allowing me to testify.

Mr. Hughes. Thank you, Supervisor Hedlund. Supervisor Koen-
igshofer.

STATEMENT OF ERIC KOENIGSHOFER
Mr. KoENiGSHOFER. Thank you. I have a letter that was submit-

ted by Michael Gage, state assemblyman. He would like to put it in

the record.

Mr. Hughes. Without objection, it will be received.
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[The information follows:]
Assembly,

California Legislature,
August 28, 1979.

Hon. John M. Murphy,
Chairman. Select Committee on the Outer Continental Shelf,

Washington, D.C
Dear Congressman Murphy: California's North Coast is one of the world's most

beautiful natural resources. The risks of offshore oil drilling along the North Coast

far outweigh the benefits. ^ .

The U.S. Geological Survey ranks the Central and Northern California Outer

Continental Shelf low in terms of petroleum resources—16th out of the 22 proposed

leases. In addition, the Department of the Interior defines California's north and

central coasts as environmentally sensitive, most notably in the areas of commercial

fisheries.

Outer Continental Shelf oil leaseholds along the North Coast would be environ-

mentally and economically unsound. A large oil spill or leak similar to the current

disaster in the Gulf of Mexico would irreparably damage the North Coast's beaches,

estuaries, and fisheries. Conventional cleanup of oil slicks and beaches would be

impossible, as North Coast beaches are generally inaccessible.

In addition, a major oil leak would threaten the North Coast's abundant marine

life, including the migratory patterns of the magnificent California gray whales.

Thousands of migratory waterfowl and the sanctuaries which they frequent would

also be jeopardized.

The fishing industry is a key feature of the North Coast's economy and provides a

livelihood for thousands of North Coast residents. Large-scale offshore drilling

would be a direct threat to North Coast fisheries, particularly in the event of a

major oil spill which could devastate the region's economy.

The risks of offshore drilling along the North Coast are intensified by the geologi-

cal instability of the area. The combination of offshore oil rigs and earthquakes is a

formula for disaster.

In my view, the economic and environmental risks of the Department of the

Interior's proposed North Coast leaseholds are unacceptable. Consequently, I re-

spectfully urge the House Select Committee on the Outer Continental Shelf to

delete Lease Sale #53 from the Department of the Interior five-year outer continen-

tal shelf plan.

Sincerely,
Mike Gage.

Mr. KoENiGSHOFER. I am Eric Koenigshofer, a member of the

Sonoma County Board of Supervisors. I am pleased to see that you

are getting a very accurate taste of the Sonoma-Marin experience

by having a dog walking around the room while we are having this

hearing.
Supervisor McClendon mentioned that there were two sides to

every issue, two sides to the coin. And I would say that that

certainly is true. In a certain sense this may be the Susan B.

Anthony dollar of the energy issues—at lease sale No. 53.

I represent 60 miles of the California coastline almost directly

above us. Additionally, I am chairman of the north central region

of the California Coastal Commission, which includes the coastal

zones of San Francisco, Marin and Sonoma Counties.

On behalf of the Sonoma County Board of Supervisors and the

people I represent, I would like to thank you for making yourselves

available to us so that we may have direct input regarding the

proposed Outer Continental Shelf Lease Sale No. 53. As an elected,

local official, this opportunity is welcome due to the frustration I

have experienced in trying to deal with the Federal bureaucracy.

Up to today I have felt that the momentum behind lease sale No.

53 has pushed it along with little or no regard to local government

input or concern. I hope that the results of your hearings and
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subsequent action related to the proposed lease sale will alter my
view.

As you are undoubtedly aware, California has demonstrated com-

mitment to the care and preservation of our coast. The people of

the State of California spoke directly of the importance of coastal

preservation by passing proposition 20 some years ago. As a matter

of fact, that initiative process originated out of concern over devel-

opment along the Sonoma coast. I mention this only to bring to

your attention the importance placed upon recreational value, re-

source protection, and a continuation of the existing healthy coast-

al economy, by the people of California. That concern is very much
alive in this region of the California coastline.

The people of the county of Sonoma, the Sonoma County Board

of Supervisors, and the north central region of the California

Coastal Commission object to lease sale No. 53, especially to those

areas being considered within our area, on a variety of grounds.

May I first speak to our general objection to lease sale No. 53.

The development of offshore oil will conflict throughout the lease

sale area with recreational uses and with the commercial fishing

industry. Additionally, the State and Federal Government have

made substantial investments of public funds in park land in the

area. The inadequacy of available data presents unwarranted risks

to these resources and public investments. Furthermore, the fact

that the west coast finds that there is a glut of oil currently. We
cannot now store, refine, or distribute our current oil supply on the

west coast. What sense does it make to push an untimely, prema-

ture lease sale ahead when the crude would likely be marketed to

Mexico or Japan?
I would now like to briefly outline for you the specific objections

of Sonoma County to lease sale No. 53; in particular, that area

found off of the Marin-Sonoma coast.

First, development of these tracts is inconsistent and incompati-

ble with all present and anticipated coastal zone land uses. The
Sonoma County general plan, while encouraging industrial develop-

ment, restricts this development to already urbanized areas. Fur-

thermore, the plan gives priority to those industries which rely

upon development of renewable resources including agriculture,

forestry, fishing and tourism. Our plan places special emphasis

upon preservation of fisheries, tourism, agriculture, and forests.

The Sonoma coastal zone lacks the housing, labor and transpor-

tation base to support industrial development. Both the California

coastal plan and the county plan make it clear that State Highway
No. 1, the major coastal arterial road, should remain a 2-lane, rural

scenic highway. Costs of road improvements to this remote area

would be prohibitive because of the rugged topography and wide-

spread geologic hazard. Use of this road for offshore oil-related

activities would preempt road capacity committed to tourism, agri-

culture and timber uses.

I would like to briefly make reference to the comments submit-

ted by Mr. Kassel, employee of Chevron Oil Co. and their chief

geologist, who casually dismisses the following concerns expressed

by our county and others. The arrogance of the industry in this

matter is astounding to me.
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Bodega Harbor, the county's only commercial boat anchorage,

contains no excess capacity sufficient to accommodate oil and gas-

related development and is reserved for use by the local fishing

fleet. Existing marina facilities have proven so inadeqate that new
ones have been planned to ease crowded conditions in the harbor

and to encourage the fishing industry. Development of the harbor

to service offshore oil and gas production would displace fishing

facilities. This is unacceptable both to the county general plan and

the California coastal plan.

Thus, if offshore oil and gas development occurs off of the Son-

oma coast, it will most likely do so without benefit of onshore

support facilities located in Sonoma County.

Second, migrating species of anadromous fish and rare marine

mammals cross the proposed lease area. Bureau of Land Manage-
ment maps indicate the presence of anadromous fish in Sonoma
coastal waters migrating to spawning grounds in the Russian

River, Gualala River, Salmon Creek, San Francisco Bay Watershed

and other coastal streams. Rare humpback and gray whale regular-

ly migrate through these waters. The proposed lease sale area also

provides habitats for numerous species of pinniped and dolphin.

Third, the negatively nominated area is subject to geologic haz-

ards. The San Andreas Fault runs along the Sonoma shoreline, as

close as 3 miles from possible leasing areas. Other smaller faults

occur within the leasing area itself As a matter of fact, the epicen-

ter of the 1906 San Francisco earthquake was located in the Bo-

dega Bay area. These hazards could present an unacceptable poten-

tial for environmental damage.
Fourth, oil and gas development may adversely affect air quality

in this region. Although the current uncertainty over regulation of

OCS-generated air pollution may dissipate by the time development

occurs in the OCS No. 53 area, offshore activities may impede

achievement of Federal and State-mandated air quality standards

in Sonoma County. Prevailing winds from the northwest, as well as

local sea breezes, will direct offshore pollutants onshore. The Bay
Area Air Pollution Control District, which includes southern Son-

oma County, is currently classed as a nonattainment area. Air

pollution generated off the Sonoma County coast could also de-

grade air quality in the Point Reyes National Seashore and Golden

Gate National Recreation Area.

Fifth, the area being considered for lease sale off the Sonoma-
Marin coast has limited petroleum resource potential. Of the five

sedimentary bases in the lease sale No. 53 area, the Bodega Basin

has the second lowest oil-producing potential and the lowest gas-

producing potential.

Sixth, development of offshore oil in this area would adversely

affect Sonoma County's scenic coastal resources. Our general plan

accords scenic resources the same priority accorded more tangible

resources such as agricultural land, forests and fisheries. Our plan

and the California coastal plan designate the entirety of Highway
No. 1 as a scenic highway.

Seventh, the presence of offshore oil development apparatus will

interfere with the commercial fishing industry. Our chief concern

is the danger of oilspills or seepage. In addition to the oil which is

obvious on the surface of the ocean from such accidents, we know
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that sludge settles to the bottom adversely affecting an area's

ability to sustain marine life. A report to the President by the

Council on Environmental Quality in April 1974 cited five major
impacts the presence of oil can have on shellfish and finfish:

One, eggs and larvae die in spawning and nursery areas from
coating or exposure to concentrations of hydrocarbons.

Two, adults, particularly anadromous species like salmon, can be

prohibited from reaching critical spawning areas in freshwater

habitat.

Three, spawning areas are contaminated.
Four, fecundity and spawning behavior are altered.

Five, local food species, lower on the food chain, are affected and
their contamination is passed on as they are preyed upon.

I would also like to point out to you that Sonoma County already

bears its fair share of providing the Nation's energy requirement.

The world's largest producing geothermal field, the Geysers, cur-

rently produces approximately 800 megawatts of electricity. Pacific

Gas and Electric Co., hopes to increase this to 1,568 megawatts by
1984 and estimates the development may be capable of producing

2,000 megawatts. Since 1,000 megawatts is the energy equivalent to

1 million barrels of oil, at 1984 capacity these plants will produce

the equivalent of the most optimistic forecasts of petroleum availa-

ble from the Bodega Basin, an energy equivalent of 530 million

barrels in less than a 35-year time frame which is comparable to

an offshore development cycle.

The production of geothermal energy does not occur in Sonoma
County without significant environmental impacts. We in Sonoma
County feel that we are contributing significantly to the Nation's

energy needs and feel that any exploitation of marginal energy
resources offered by the Bodega Basin imposes environmental costs

out of proportion with the potential benefits of the increased ener-

gy supply.

The California Energy Resources Conservation and Development
Commission predicts that glut conditions and petroleum supplies

will continue on the west coast through the 1980's. Oil from north-

ern California may be of such low quality as to be unmarketable.
Certainly the extent and quality of the reserve is uncertain as

contrasted to the established value of fishing, tourism, agriculture

and timber.
The west coast is currently unable to store, refine, and distribute

the current oil supply. The logic of further, high-risk oil develop-

ment which would result in an increased glut and require sale of

domestic oil escapes me. I perceive no public benefit in exposing

this region to the risk involved in the proposed development to

facilitate oil company profiteering by sales of excess oil to foreign

refiners.

I have gone through this material in great detail so that you
could be exposed to the concerns of the citizens and local govern-

ment which I represent here today. The complexity and validity of

our concerns demand greater attention than we have yet received

by representatives of the Federal Government. We hope that this

exposure to local concern will encourge you to demand that local

and State input be given more weight in this decisionmaking proc-

ess and that this lease sale be postponed indefinitely.
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It is sad that in the face of the energy problems this Nation
faces, that we flounder nearly leaderless, and our only response to

this critical problem is to find more areas to plunder to support our
energy consumption excesses.

Thank you.
Mr. Hughes. Thank you, Mr. Koenigshofer.
Mr. Farr.

STATEMENT OF SUPERVISOR SAM FARR, MONTEREY COUNTY,
MONTEREY, CALIF.

Mr. Farr. Thank you very much, Chairman Hughes, Congress-
man Lewis, members of the committee. My name is Sam Farr. I

am county supervisor in Monterey County and currently serving as
chairman.

I have presented the committee with an outline of the key
points. I will not go through that long outline, but just highlight a
lot of the points that were made by previous speakers this morning
and here today.

Monterey County has been trying to meet the spirit of the new
Outer Continental Shelf Lands Act by communicating with govern-
ment agencies as to the policy and planning decisions that relate to

this Outer Continental Shelf management. We applaud this com-
mittee's efforts to address these needs because we have found at

the local level, and I think I can speak for the northern California
counties, that we have not been heard in the Department of the
Interior in Washington, D.C.

Last year about this time eight counties, coastal counties in

California, made an effort to speak with Secretary Andrus iii his

office, had about a 2-hour discussion with him, and highlighted all

the points you have heard here today and suggested that the OCS
lease sale 53 be put on the back burner, delayed, or dropped
altogether.

We felt after that meeting with him that he had listened to our
points and was very concerned, and a month later he went ahead
and announced the lease sale was going forward as scheduled.

This is of great concern to Monterey County because we think we
are a county like other coastal counties in California of national
significance.

My district is all of Big Sur, which we think is probably one of
the most unique coastlines in the world. It takes in the Monterey
Peninsula, which is one of the great tourist meccas of the world,
and we represent an agricultural industry which is one of the
highest ranking in California, producing over half a billion dollars
in crops a year.

Many of those crops are coastal dependent. They depend on the
air and the water and the soil; crops that cannot be grown any-
where else in the United States.

We feel in Monterey County that the economy of that area is

dependent upon agriculture and tourism, and that economy cannot
be jeopardized by any kind of offshore oil disasters.

We also believe this committee ought to concern itself in talking
about national resources, that we feel that things like artichokes
and brussels sprouts and strawberries, and lettuce, which are coast-
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al-grown crops, are also of national significance and ought to take

that into mind.
The other thing that we are concerned about is tourism. We have

on the Monterey Peninsula a tourist industry which is a $200

million industry a year. That industry is labor intensive. It em-

ploys a great number of minorities. It is a rather low wage earning

industry. It is people oriented, and half of the population of the

Monterey Peninsula is dependent in their economy on tourism.

We also in Monterey County have a unique commercial fishing

industry. We have 36 types of fish and shellfish that are commer-

cially fished at the present time, and that industry produces over

$17 million a year.

We think that the other things, mammals that attract tourists to

our area, such as the sea otter population, the 25 rare and endan-

gered plant species, the Big Sur coast, and the bird rookeries

protected now by the Federal Migratory Bird Conservation Act are

some of the assets the Federal Government has helped along with

State government in pioneering in California along the coast of

Monterey.
We feel that OCS lease sales would jeopardize those economies.

We think that you ought to take into consideration the invest-

ments that the Federal Government has already made. We have

Los Padres National Forest, which is the largest national forest in

California. We have major BLM holdings. The Naval Postgraduate

School, which spends a lot of its graduate studies in the marine

ecology of the area; the Defense Language Institute, the Weather

Station, Fort Ord.
We have been nominated as a marine sanctuary, an estuarian

sanctuary.
We have the Army Corps of Engineers working in Moss Landing

Harbor, and we have just spent a great deal of Federal money on

our water quality planning.

The State has made a great amount of public investment in the

Landing Marine Laboratories, the Hopkins Marine Station, Granite

Creek Research Laboratory, and has 10 existing and proposed State

parks.
We have several marine life refuges and areas of special biologi-

cal significance.

The point of all of these remarks is that I think all of the

counties of California that are dependent on tourism and their

economy are concerned that our resources are the basis of our

economy and that these resources would be highly jeopardized by

any adverse impacts from the lease sale.

We also realize as elected officials that so often we hear in our

own boards people saying, "We don't want this project in our own
back yard. Do it some place else."

But I would like to point out to the committee that coastal

counties in California are not part of the statewide water project,

and, as such, when the drought hit the counties several years ago,

there was no place to turn and the counties had to survive a very

severe drought.
Monterey County cut back its water consumption by 50 percent.

The unique thing in doing that is that people learned they could

get by with less, and now we are experiencing one of the longest
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gaslines in California in the Monterey Peninsula, and probably the

first place in California that long gaslines began.

We are surviving that. We have gone to an odd and even system.

People are accustomed to having to cut back and make changes in

their lifestyle. We think that the rest of the Nation, through ener-

gy conservation, could learn to do some of the same things, and
could learn to get by with less.

I would like to conclude, so that you can get into questioning, by
suggesting that this committee should consider taking the decision-

making away from one individual in the Department of the Interi-

or. We feel the Department of the Interior does not seem sympa-
thetic to local governments and coastal counties affected by OCS.
We think that the risks outlined by the speakers this morning are

not covered by the liabilities that would be incurred because you
have not yet completed the studies of this pristine coastline and
will not have completed or will not have enough information to

know what is there to be jeopardized, and how can we, therefore,

check on any adverse impacts to things that are yet unknown?
I would like to also suggest, as other speakers have done, that

the committee think about retaining lease sale 53 as a vital nation-

al and oil gas reserve in conformance with section 101.9 of the

Lands Act amendments.
I would also like to suggest that you think about some of the

remarks made here today, not only about the dog that my col-

league, Supervisor Koenigshofer, talked about wandering through
here, but the children here today, and I think the remarks that

really touched me this morning were those of Mrs. Jacob when she

talked about the children of tomorrow.
I would like to remind this committee of the remarks of a Span-

ish philosopher who once said that patriotism is not so much the

protection of the land of our forefathers as it is the preservation of

the land of our children.

I thank you.
[The information follows:]

Key Points To Be Addressed by Sam Farr, Chairman, Monterey County
Board of Supervisors

I. Introduction

A. I am here representing Monterey in the spirit of the new OCS Lands Act
Amendments which emphasize the need to provide local governments the opportuni-

ty to participate in policy and planning decisions.

B. We applaud the Committee on its efforts to address local needs and discuss our
concerns.

II. Monterey's uniqueness: An area of national significance

A. One of the most beautiful, productive and ecologically diverse coastlines mak-
ing us vitally concerned about threats that OCS development may pose.

B. The purpose of the Act:

1. To balance orderly energy resource development with protection of human,
marine and coastal environments.

2. To provide that timing and location of OCS exploration and development * * *

shall be based on consideration of * * * existing information on the geographical,

geological, and ecological characteristics.

C. In the spirit of this provision we urge the Committee to consider that our
economy is entirely resource based.

1. Tourism is our lifeblood, generating over $300 million annually. It is labor

intensive and accounts for half of our employed population.

2. Coastal dependent crops—Salinas Valley is the Nation's Salad Bowl.
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3. Fishing based on 36 fish and shellfish species reaps $17 million annually.

4. We offer the nation a staggering wealth of natural resources.

5. Essentially unspoiled environment due, in part, to its status as an OCS frontier

area.

III. Federal and State investment

A. The need to protect this pristine environment has been reflected in consider-

able Federal State investment.

B. Imprudent OCS development could undermine the longstanding efforts to

maintain environmental quality in Monterey.

IV. Monterey's involvement in the leasing process

A. In the spirit of Section 102, subsections 4, 5, and 6 of the Lands Act Amend-
ments we sought access with the best possible information money can buy.

B. Monterey County has consistently stressed the importance of a full considera-

tion of critical environmental and economic factors.

1. Negative nomination—major effort by staff and citizen's groups, yet the only

tracts deleted were those with low industry interest.

2. Board of supervisors resolution calling for deletion of all tracts of San Luis

Obispo, Monterey and Santa Cruz coast.

3. AMBAG Technical Advisory Committee letter to Secretary Andrus urging

postponement or cancellation of lease sale until completion of all environmental

studies.

4. Major stuff burden post Prop. 13—have expended considerable time m review of

documents including outline for DEIS and tankering scenarios intended to guide

preparation of DEIS.

V. Deficiencies in provision of information

A. Half of the environmental studies aren't funded.

B. Results of some funded studies will not be available until after the lease sale.

C. Studies inadequate to reflect even one seasonal cycle in the m.arine environ-

ment.
D. Tankering scenarios suggest that Lease Sale 53 oil can be refined on the West

Coast, yet tables in the same report clearly indicate that the volumes and composi-

tion of all crude dictate tankering along the entire California Coast.

E. None of the studies adequately address the consequences for our tourist,

agricultural, and fisheries industries.

VI. Alternatives

A. President Carter's recent address to the Association of Cities and Counties

provided for working with local governments to solve energy problems.

B. Rather than giving Monterey such a tremendous burden of environmental and

economic risks, brought on by OCS development, we suggest that there are many
less costly solutions to the energy crisis to be found at the local level.

C. We can set an example—Conservation:

1. Monterey Peninsula cut water consumption 50 percent during the 1977

drought.
2. Energy bill for county buildings cut $70,000 by better management.
D. A DOE funded study looking at residential, commercial and industrial areas in

Baltimore, Minneapolis and Denver demonstrated that the solar contribution to

total energy demand could easily meet or exceed the supposed technical limit of 25

percent.
E. In comparison, even the most optimistic estimates indicate that Lease Sale 53

oil could supply only 250 days of national need—and that resource cannot be

renewed.

VII. Conclusions and recommendations

A. Our most urgent needs are threefold:

1. Predictive and baseline information (prescribed in Section 102, subsection 5)

that addresses the fact that all Monterey and the rest of the nation stand to lose in

catastrophes such as those that hit the Caribbean and South Padre Island. Complete

information should be furnished to local government well before a decision to lease

tracts of land is made.
2. Enough time and staff assistance to develop plans management plans for

anticipated and unanticipated impacts, as prescribed in Section 102, subsections 4

and 5.
-, j •

3. A greater and more influential voice in setting OCS policy as prescribed in

Section 101, subsection 6, including the opportunity to pose reasonable alternatives
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B. We urge the Committee to make a commitment to carry out:

1. An OCS Program that meshes with a coherent national energy policy—one that

truly recognizes national need, reflecting in President Carter's call for a National
Energy Strategy.

2. A cogent schedule that adheres the considerations of refinery capacity, weigh-

ing of environmental and national need as prescribed in Section 102, subsection 2, of

the OCS Lands Act Amendments.
3. A tract selection process that legitimately weighs the factors prescribed in

Section 208, subsection 18 A-H.
C. Our overriding recommendation to the Committee is the retention of Lease

Area 53 as a vital national oil and gas reserve in conformance with Section 101,

subsection 9, of the Lands Act Amendments.

Mr. Hughes. Thank you, Mr. Farr.

Mr. Lewis, any questions?
Mr. Lewis. Mr. Chairman, I would like to follow up, if it is all

right with you, on the question that you so ably placed to Super-
visor McClendon. Frankly, I would like to have you carry that ball.

Mr. Hughes. All right. I think all the supervisors heard the
question.

That is, I think, one of the biggest complaints that we heard
most of yesterday and again today on the part of both local repre-

sentatives of government units, as well as from the State officials,

the State staffers that were there yesterday at the hearings, was
that the Secretary is not discharging his obligations under the law.

That is, he is not receiving negative nominations, not receiving

the concerns and comments of various States and their local units

and giving due credence to them, not responding under the law. I

wonder if some of you could perhaps address that issue also, and
try to be a little specific, because the law doesn't give the States a
veto.

It doesn't say to the States that they will have the last word, and
that some jurisdictions, through negative nominations, will be able

to exclude almost the entire lease area, and obviously that wasn't
the intent of the legislation itself. It was to try to effect a partner-
ship, and it put the onus on the Secretary to make a specific

finding by accepting or rejecting local concerns—he had to reduce
the findings to writing for committees such as ours, to review those
findings, and to determine whether there was a basis to accept or
reject the findings. In lease sale No. 53, the Secretary reduced from
about 8.2 million acres to 1.3 million acres the land.

Perhaps you can tell us whether some of those areas, specific

areas that were singled out, are traffic lanes or whether they are
environmentally sensitive areas that you feel the Secretary didn't

give due credence to.

And, if it is a lengthy presentation, perhaps what you might
want to do is to submit it for the record. We would be very happy
to receive for this record the specific comments on those areas that
you singled out where the Secretary didn't pay due attention to the
concerns.
Mr. Farr. I would like to respond to that quickly.

The process did receive negative nominations. I think you heard
earlier every tract received a negative nomination from some place
in California. BLM was responsible for receiving those nominations
and receiving the input from the oil companies, and they catego-
rized the tracts into a high, moderate and low category.
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I think there were a maximum of 27 oil companies that bid and I

don't know exactly where they cut off.

Mr. Grant from BLM indicated I think about one-third in each

category. Each tract that received 20 nominations or more was
classified as a high tract. All of the input from local government

had an effect of excluding the moderate and low nominated tracts

and left the high tracts for consideration.

I think that there has been some response to specific tracts that

were in the high category that have now been excluded, but the

number of high interest tracts that have been excluded has been

very minimal, and it has seemed to local government as if those

were predetermined.
Mr. Hughes. Perhaps you could develop for this committee, Su-

pervisor Farr, an analysis of that parallel which you think exists

between high potential for hydrocarbons and inclusion within that

1.2 million acres for potential lease sale. Rather than put that

burden on you today, we would welcome that submission from you

and your fellow supervisors, and that would be an immense help to

this committee because that has always been one of the most

troublesome aspects of the law.

As I indicated earlier in response to a question that might have

been suggested by either Mr. Hedlund or Mr. Giacomini that per-

haps there should have been additional input by the local govern-

ments, many of us on the committee felt we ought to develop a

better scheme.
But, we could not really in committee develop a scheme that

would give meaningful input and at the same time permit the

Secretary to make a decision in the national interest.

Mr. Farr. If I may, just one point on that. I think what we are

trying to say is that it is a process of excluding tracts, and then

you come to a point of whether the process with the number of

tracts left over is really worth it. And, without a national energy

policy which we can feel we are a part of, whatever number of

tracts you come up with is not satisfactory to the coastal counties

of California because we just don't feel that the risk—the risks are

high to us, and the gain is very low to the United States.

Mr. Hughes. Well, that is always a concern. Let me say to you

that in the mid-Atlantic sale, for instance, the estimates were very

low. As I recall, the entire mid-Atlantic region only had somewhere
between 1 and 2 billion barrels of oil potential, high potential. As it

has turned out, the areas where we didn't expect to find natural

gas, we found significant kinds of natural gas. Areas where we
thought there was high potential for oil, we found no oil. I think it

points up very vividly that we don't really know until we begin

sinking test wells.

Mr. Giacomini—I think it was you that suggested there be a

better scheme, and that perhaps local units of government be able

to submit to the Secretary their concerns, and I think that I did

point out that we found in many instances the Governor represents

a composite view of the State, and often some of the counties feel

their particular interests are not advanced as aggressively as they

should be.

For that reason, it is spelled out in the legislation that you have

a right to submit your concerns directly to the Secretary of the
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Interior who may receive them. He doesn't have to, but it was our
hope that the Secretary would renew any and all negative nomina-
tions, whether coming through the Governor, where he must re-

view and receive them, or whether coming directly from a local

unit of government.
That avenue of appeal to the Secretary exists for each of the

counties.

Mrs. Jacob. If I might, Mr. Chairman, I would like to take
advantage of your offer to develop in writing some specific exam-
ples of where we as a county of Marin don't feel Interior is follow-

ing the law, but I would like, by way of summary, to say that my
view is, and it is Marin's five supervisors' view, that what is

happening is that Interior has been on a course of action and that
they just barely follow an5^hing that could approximate the techni-

cal letter of the law.

We are getting more response and feedback yesterday and today
from this committee of the Congress of the United States than we
ever got from any of the facade kinds of hearings that Interior

conducted, after dramatic prodding by both the State and local

government. There is much more happening here in terms of an
exchange and an understanding than ever happened there.

What they are doing, in my view, and I will just use one exam-
ple—this is very common. I must have 30 letters from Interior like

this. In March the Secretary said that in light of the severe envi-

ronmental concerns advanced by the coastal counties that he might
let lease sale 53 slip a few years until accurate base data could be
developed. So we wrote him and said that is wonderful; we are glad
to hear that.

Then I get a letter back and it says:

In the March 21st article of the Los Angeles Times that you referred to Secretary
Andrus is merely quoted as saying there is the possibility that we might slip the
schedule. We appreciate your interest in our offshore leasing program and especial-

ly for protection of the California coastline.

These are coming off computers.
In other words, I would much rather have a candid response that

says no way, and here is why.
In other words, there are relationships happening, but in my

view it is phony.
Mr. Hughes. I might say to you that I have only been in Con-

gress 4V2 years, and I know my colleague over here has been in

Congress less than that, but I found early on that they don't listen

to a lot of us.

Some of our most frustrating moments are dealing with agencies
and departments that really are nameless, often faceless; they are
not responsive to the public. It is very, very difficult to try to get
agencies to carry out what is the intent of the Congress.
We often, because we are unable to agree in committee or in the

Congress on specifics, devise legislation that has to be developed
administratively and that often creates problems.
But let me say something also in response to something Supervi-

sor Farr said. He would like to remove the Secretary of the Interior

from this decisionmaking. I don't know who we would put in his

place, and this particular Secretary is so far superior to the Secre-
tary that preceded him. Secretary Andrus has, I think, done a good
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job in many respects. I think he has had a very difficult time of it

often carrying out his own policies. I am very close to many of the

things that I would like to see in place, like prelease exploration.

And I know that the oil industry has battled him at every turn in

trying to put in place regulations that would permit some prelease

exploration, to try to minimize some of the impacts we are talking

about.
So in defense of Secretary Andrus, let me say that I think that

he is well-intentioned. He often is not privy to some of the letters

that go out to you, as you well know, and I think he is extremely

responsive to this committee.
One of the questions that has been raised, both yesterday and

today, was what can this committee do with perhaps violations of

the intent of the Congress. I can only say to you that the chairman

of this committee. Chairman Murphy from New York, is chairman

of the Merchant Marine and Fisheries Committee and a very influ-

ential Member of the Congress. This committee has already,

through oversight hearings, changed policies where they were not

carrying out the intent of the Congress.

So we can do a great deal through this hearing process.

You often hear it said that people are not heard, but we are here

today and we are hearing, and we listen very well. Sometimes it

doesn't appear as if your interests are being heard, but there often

is a conflict between the national interest, as you well know, and

the local interests.

In every area of this country from Alaska, where we visited just

a few years ago, to the Georges Bank and other regions, we have

very sensitive areas and the people are very concerned about these

precious treasures.

It is our hope that out of these hearings will come the kind of

balances we are looking for. I think that is what you are asking

for. You are not asking that the Interior Department accept totally

what you suggest, but that you be listened to, that you have input,

and I think that that is a process that we want to develop, too.

Mrs. Jacob. First, all the things you say about this committee is

why we are so damned excited you are here, because you have had

incredible results with Interior.

If I might, and some of the supervisors were not there yesterday,

but to me the attitude of Interior was best summarized yesterday

when the constant point kept being made that local government

and local input wasn't really being listened to, and the woman
from Interior said, "How can we do that on lease sale 53? There

are thousands of affected local governments."
Do you know what there are? Eight counties. So if the attitude is

that we are a bunch of little, dumb gnats buzzing around, a lot of

trouble and there are thousands of us when the fact is there are

eight—and interestingly enough, you don't see boards of supervi-

sors line up like this on an issue, 5 to 0, when they split on every

single issue.

Mr. Lewis. Mr. Chairman.
Mr. Hughes. Mr. Lewis.

Mr. Lewis. Supervisor Jacob has highlighted Interior's tendency

to think it is impossible, without even asking what the impossibil-

ity is. But nonetheless, as we develop the process for attempting to
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evaluate domestic needs by year, a procedure was set in motion to

try to pinpoint questions such as needs and potential by area, such
as environmental impact, such as eventual production capacity, as
all of those things relate to production goals.

That outline was published in March and it was sent to the
coastal States with specific request for their response, their evalua-
tion of those production goals, and the elements that are part of it.

Only one State of all the coastal States did not respond, and I

would guess you couldn't guess what State that might be. The
State of California did not respond.

I have no idea whether our bureaucracies asked you what you
thought about those production goals, but I guess it becomes one
bottom line point and that is, we need action coming from the local

level, communicating with us.

I can tell you in the short time I have been in the Congress, I

have seen this oversight committee, whose job it is to say are the
folks out there doing what we directed them to do by our legisla-

tion—this committee is willing to take on Interior and others who
are not responsive. That in part is why we are here.

But this goes way beyond just you members of the board of

supervisors. The people behind you are the ones that count because
they cause you to react and me to react, and John Burton, Don
Clausen to react.

I sometimes think our function is to put the needle in the side of

the bureaucracy and watch it quiver because then we know it is

alive.

Mr. Hedlund. Mr. Hughes, may I respond to your question?
I want to make two particular observations and one general

remark.
First, with regard to tracts 001 through 029, which are immedi-

ately west of Eureka, our county negatively nominated them. They
were also negatively nominated by various environmental groups.

It was a unanimous vote of the board of supervisors prior to the
time I was on the board.

In 1963 the area just west of Eureka was withheld from the
previous offshore Federal sale because of the shipping lanes into

Eureka, according to Hoskins and Griffiths in an "AAPG," I don't

know what that group is, memoir on future petroleum provinces of

the United States, their geology potential.

This time around, however, they are still in the sale. They are
right in our shipping lanes. That would seem to be the kind of a
problem that we would expect response on. The county received no
response on how it is safe to run ships—we have fog all summer.
The industry says that under the new Port and Tanker Safety

Act these kinds of installations are widely scattered and there is no
reason to believe there will be a significant problem.

Well, the new Port and Safety Act, as I understand it, allows
ships to go outside of shipping lanes. Nevertheless, they still have
to come in through them when they are going into a harbor.
So I think that was a real problem and it should have been

answered.
The second particular response, in January we heard the Geolog-

ic Survey was going to temporarily suspend portions of 30 CFR
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status 250.34, regulations controlling exploration and development

and production plans for the Outer Continental Shelf.

I think that was to allow exploratory drilling prior to Els being

filed. That was the rumor we heard. Whether or not it was true,

our board directed a letter to Mr. Adlinski, Acting Director of the

Interior, on January 23rd. We still have not received an answer of

any sort.

Now, my general remark is this: After Carter came out of Camp
David and the announcement was made by Mr. Duncan that they

were going to accelerate the 5-year lease sale program, as if, the

Els process having been established and presented, all the prob-

lems had been met, we could just go ahead and accelerate things,

raised a question for me, a general concern, which I like to call the

vanishing decision point.

NEPA and your legislation established the process through

which people were supposed to go to make decisions, but gradually

the administrative interpretation of those by the bureaucracy has

operated in such a way that those procedures should get reinter-

preted until the decision gets made—it is hard to perceive exactly

where the decision is being made. It is just made.

I think I would use the particular example of these parcels, 001

through 029 as an example of that. They are approved for explora-

tion or for consideration for exploration without our having re-

ceived a response on our negative declaration.

Mr. Hughes. We thank you for that. What we invite you to do is

submit also additional negative nominations with site specific prob-

lems, and then perhaps we can examine those in the light of the

second findings and determine whether the law is being complied

with.

Mr. KoENiGSHOFER. Mr. Hughes—I would offer, and I think that

my colleagues will agree to do this—we will correlate the positive

nominations with the tracts that are still being considered, and I

think you will find that there is almost an unbelievable corre-

spondence between the two. And I think further that one good

example of this complaint is the area right off Tomales Bay and

Bodega Bay. The area has tremendous problems, environmentally,

and in conflict with the fishing industry. Yet it remains in the

process.

I think one point that I have felt has been said over and over

again by constituents that I deal with daily is that we have had I

think one meeting with BLM in Santa Rosa, and it lasted for a

couple of hours, we got not a lot of response. And yet there was
still maintained in the process this very sensitive area. It appears

to us that there were a large number of tracts originally proposed,

that the ones that the industry really wanted to deal with are still

in there, and that the only ones we had an impact on are the ones

that really did not make a difference to them anyway. This makes
us feel like we are put through the paces sometimes, even to the

extent of going back to Washington, representatives from each of

these counties involved, to talk directly with the Secretary. And
yet what we accomplished is invisible. This causes a great deal of

concern—and in a time when there is as much criticism and lack

of confidence in government as there is, it is particularly discon-

certing to experience that.
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The other point that makes me a Httle leery, personally, is I am
certain on a day-to-day basis that industry has a significantly

greater presence in Washington, D.C., than these eight California

counties that we are talking about. This opportunity is really the

only opportunity, the only exchange that I have participated in

that I feel has been productive with anyone from the Federal

Government that I have perceived to be representative. I thank
you for that. I hope that somehow the bureaucracy will result in

more of an impact for our point of view. I think that is important.

Because California is unique, I think, in terms of its situation with
respect to the rest of the country.

We are talking about a series of counties that span a large, large

area of the North American Continent, and that include a signifi-

cant number of people. In fact, just for the purpose of putting

things in context, one county in California, Los Angeles, has 3

million more people than the President's home State. So when we
talk about a county in California, we are talking about a lot of

people. We are not talking about some small unit of local govern-

ment tucked away out in the boonies somewhere. We represent

hundreds of thousands of people. And we like to feel we have an
impact.
Mr. Hughes. Thank you.

I want to again thank the panel. We will be happy to receive any
additional testimony you want to receive on any of the issues that

you testified to. But we hear your concerns, and we share them.
And again, thank you.
Mr. GiACOMiNi. We are very grateful. Thank you.

Mr. Lewis. Mr. Chairman, Supervisor Giacomini, I just wanted to

let the people know at 7:30 this morning you mentioned the ride,

but you did not mention the fact that you were not just our host,

but served as the M.C. on the bus trip and pointed out all kinds of

things. It is obvious you know your territory. Thank you.

Mr. Hughes. Our next and final witness is Mr. Zeke Grader, who
is the general manager, counsel, for the Pacific Coast Federation of

Fishermen's Associations. Mr. Grader.

STATEMENT OF PAUL WOOD, SECRETARY-TREASURER, PACIFIC
COAST FEDERATION OF FISHERMEN'S ASSOCIATIONS

Mr. Wood. Mr. Chairman, it was my impression that yesterday
Zeke Grader cleared with you all the possibility of my testifying in

his place. He was called to Sacramento yesterday on some urgent
business.

Mr. Hughes. Would you identify yourself.

Mr. Wood. I will just be highlighting the testimony.
I am Paul Wood. I am a commercial fisherman from Bodega Bay.

I also serve as secretary-treasurer for the Pacific Coast Federation
of Fishermen's Associations, of which Zeke Grader is our general
manager.
We are grateful that we have the chance also to testify before

you. Our federation represents 15 California commercial fisher-

man's associations from Crescent City to San Diego. Through our
member organizations, we represent many of the salmon, rock and
dungeness crab, pink shrimp, sablefish, swordfish, herring, rock-

fish, sea bass, and abalone fishermen who will be dramatically
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affected by any future offshore oil development along the northern

and central California coast. We hope that you enjoyed your salm-

on for lunch; that was undoubtedly caught by one of our members.
Mr. Hughes. Absolutely delightful.

Mr. Wood. I will just summarize what we had intended to say.

We have heard many of the points raised that we would have liked

to have raised with our testimony. We heard that repeated today. I

would like to just underscore several of them.
It has been most gratifying to sit here as a member of the fishing

industry hearing so many people repeatedly indicate their concern

for the health and survival of our industry. Possibly I can be a

little bit more specific about some of the problems we envision.

To the detriment of California's fishery and environment re-

sources, the Interior Department designated northern and central

California as one lease area, even though there are five separate

sedimentary basins along 700 miles of coastline in this region. A
basin-by-basin examination of this region would have provided

BLM with a more thorough evaluation of the risks involved with

OCS development in California, while allowing for realistic com-
parisons of OCS regions. Unfortunately, this type of approach was
not employed, and as a result, the local environmental, social, and
economic factors have been neglected, whereas petroleum benefits

were emphasized. We feel there are a great many unanswered
questions. We have heard them alluded to all day.

We would like to see more study done and more serious consider-

ation of the real conflict that will result between the traditional

use of OCS for harvesting fish and the proposed use of the OCS for

oil development.
To glibly say it is a big ocean and we can live together avoids the

point that what are the high interest areas for us are also high

interest areas for possible petroleum development.
The areas proposed in the Bodega Basin are not adjacent to

fishing grounds. They are right smack dab on top of them. We have
had problems before, even when some exploration has been done.

I appreciated Senator Behr's testimony this morning. I would
take issue with one minor point that I think which in large part

holds true. He said if there is exploration and we find nothing,

then we have no problem. We find problems with some of the

exploration that goes on. These may be minor problems in compari-

son with the long-term effects of actual drilling and operating

operations. Whenever there is any seismic testing going on, all

fishing activity is greatly in jeopardy. The fishing for salmon in

particular at that time is impossible. Boats shudder at 5 miles'

distance from any of these seismic operations. And this is a minor
inconvenience. Nonetheless it is one indication of a conflict.

We have had some experience with our members running into

what are called Christmas trees. Exploratory drilling is sometimes
done, and when these wells are capped off by law they should be

capped off 6 feet beneath the surface of the ocean floor. Unfortu-
nately this does not happen, and it takes a trawler to find out.

These Christmas trees are plumbing apparatus to cap off explorato-

ry wells. They usually extend 6 feet above the surface of the ocean,

just in perfect position to snag trawl nets as they go by.
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We anticipate were there to be any wells, platforms out in our
part of the ocean that we like to fish in, that these would cause
significant hazards, as simple obstructions, hazards to navigation, if

you will.

As we just heard testimony from a supervisor from Humboldt
County, the eight tracts in the Bodega basin is where we encounter
most of the shipping traffic that we have to dodge daily.

We have no mention in the studies that we are aware of on this

particular lease sale of any indications of sensitivity to the poten-
tial changes in migratory patterns for salmon and other species.

This represents another point of conflict for using the same fishing

and oil well drilling grounds.
The grounds that are in the Bodega Basin are adjacent to some

very, very rich nursery areas for rockfish. The disruption of nurs-

ery areas means the disruption of fishing.

Conflicts were alluded to by our supervisor Koenigshofer in

terms of conflicts in port facilities. It is laughable to think of port
facilities being available in Bodega Bay without a major reorienta-

tion of the entire community and of the limited real estate that
borders on the waterfront. This should not be minimized because
we realize that crew boats and supply boats need to have some
point of access that is relatively close to the proposed sites.

We certainly would not want any conflict of that sort in our
harbor and none of the harbors up and down the coast.

Transportation of the OCS oil becomes another point of conflict.

We have pipelines or tankers as alternatives. We have heard that
tankers would be the preferred option most likely off our coast. As
a fisherman who hates being out in the shipping lanes in the Tog,

we do not need any more traffic out there. It is dangerous enough
as it is. This again may be a minimal conflict, until you get run
over by one of them.

Pipelines provide a conflict where like the Christmas trees trawl
gear is easily snagged on pipelines, or has the potential to snag on
pipelines and result in costly gear loss.

There is a fisherman's contingency fund to mitigate such losses.

But as to our membership's knowledge and experience, this contin-

gency fund has not worked effectively, and it has wound up mostly
in the frustration of fishermen having any losses mitigated through
it.

Perhaps the one thing that I can try to impress upon you,
however, which is in the written testimony that you will have
before you, is the damage and the conflict because of the economic,
cultural, and social impacts on fishing and fishermen from the OCS
oil and gas development.
Our industry in the State contributes to the California economy

roughly $1 Vi billion annually. This is in excess of the landed value
of the fish. But by the time that it is handled in California, it has
added that much to the economy. And with the increased invest-

ment in fisheries, and fisheries enhancement programs which are
going ahead in this State, we can expect that value to rise.

We are proud of our fishing industry and the fishing industry's

tangential connection with tourism. We have a lot of people who
like to come to our towns and see if our boats smell the way they
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are supposed to, like to look at them. And we are proud in that

way to contribute to tourism.

We also have the cultural and social impacts. Like the economic

impact of the fishing industry, which has been totally ignored in

terms of any impact studies that have been done in connection

with this lease sale, we have seen nothing that indicates any sensi-

tivity whatsoever to the cultural and social impacts in our fishing

communities.
Fishermen and their activities form an integral part of coastal

communities. Many fishermen support and participate in communi-
ty activities. And fishing in the traditional sense is a family oper-

ation. Generally the art of commercial fishing is passed from gen-

eration to generation within a particular family. The central and
northern California fishing industry is unique in that it represents

an example of the last independently owned and operated business-

es still existing in America. Thus the loss of a fisherman's liveli-

hood and all that it signifies cannot be replaced with money or

another type of employment. We realize the difficulty of quantify-

ing the cultural and social value of commercial fishing. But this

does not mean that it should be entirely ignored by BLM.
Finally, the last impact for which we have heard repeated con-

cern all day is that of the environmental impact. We would hope

that before any further work or before any further activity goes on,

that we would see studies indicating the damage of oil to marine

organisms in their larval stages of development conducted or fol-

lowed through on. In addition, one of the big questions which is

nowhere addressed but for which we have great concern is that

studies indicate what is the contribution in terms of heavy metals

from drilling muds. The presence of certain heavy metals in fisher-

ies products just sends quivers up the spines of most fishermen. I

would assume that being from the east coast, sir, you are familiar

with mercury in swordfish. And we would like to see a great

amount of seriousness attached to studying what is the potential

for introducing heavy metals into the marine environment that our

fish would have to grow in. This could ruin our economy. This

could ruin our industry.

To summarize, we believe that the Interior Department and the

Bureau of Land Management have not adequately studied the im-

pact of OCS oil and gas development upon northern and central

California's commercial fisheries and commercial fishing industry.

When considering the amount of governmental funds spent to de-

termine the quantity and quality of OCS petroleum reserves, it

only seems fair that other industries utilizing the OCS be equally

evaluated.

If the 5-year leasing program had been prepared by the Interior

Department after considering all of the OCS-mandated factors,

many of the concerns being expressed by organizations and citizens

could have been avoided. A basin-by-basin evaluation of the north-

ern and central California lease area would have demonstrated the

potential for severe environmental, economic, and social damage.
This type of approach would have allowed for the deletion of those

areas with low petroleum reserves and high environmental sensi-

tivity.
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We strongly suggest that more studies specific to each basin in

lease sale 53 be conducted regarding OCS use conflicts, economic
impact upon commercial fishermen, and environmental impacts
upon commercial fisheries from OCS oil and gas development. With
this information, the Secretary of the Interior would then be capa-

ble of making an equitable decision as to the extent of leasing

necessary to balance the Nation's oil and gas needs with other
valuable uses of the OCS and environmental risks.

Thank you.
[The information follows:]

Testimony of Wilxjam F. "Zeke" Grader, Jr.

Mr. Chairman, members of the committee, my name is Zeke Grader, I am the

Greneral Manager and C!ounsel for the Pacific Coast Federation of Fishermen's
Associations. I am pleased to have the opportunity to testify before your Committee
here today.

The Pacific Coast Federation of Fishermen's Associations represents 15 California

commercial fishermen's associations from Cresent City to San Diego. Through our
member organizations, we represent many of the salmon, rock and dungeness crab,

pink shrimp, sablefish, swordfish, herring, rockfish, sea bass, and abalone fishermen
who will be dramatically affected by any future offshore oil development along the

northern and central California coast.

From our review of the Interior Department's five-year OCS oil and gas leasing

program and the Bureau of Land Management's (BLM) activities regarding lease

sale #53, it is apparent that the California fishing industry is not being given

adequate consideration as is mandated by the OCS Lands Act of 1978. Therefore, we
would like to take this opportunity to inform you of some problems existing with
the five-year lease program and lease sale #53.
The five-year oil and gas leasing program established by the Interior Department

was prepared without consideration of all the factors mandated by the OCS Land
Act of 1978. Specifically, the mandated factors overlooked by Interior are: the
equitable sharing of oil and gas development benefits and environmental -isks

among all OCS areas; other uses of OCS; the relative environmental sensitivity and
marine productivity of different areas; and the environment and predictive informa-

tion on the areas. By ignoring the intent of the OCS Act during preparation of the
program, many problems have arisen with the implementation of the lease-sale

process in California. To the detriment of California's fishery and environment
resources, the Interior Department designated northern and central California as

one lease area, even though there are five separate sedimentary basins along 700
miles of coastline in this region. A basin-by-basin examination of this region would
have provided BLM with a more thorough evaluation of the risks involved with OCS
development in California, while allowing for realistic comparisons of OCS regions.

Unfortunately, this type of approach was not employed, and as a result, the local

environmental, social, and economic factors have been neglected, whereas petroleum
benefits were emphasized.
The other major issues confronting California fishermen specifically regarding

lease sale #53 are:

1. The conflict between the traditional use of the OCS for harvesting fish and
future oil development;

2. The economic, cultural and social impacts of OCS development upon fishermen
and their communities; and

3. The environmental impact on commercial fisheries from OCS development.
We would now like to individually discuss these issues.

1. the confuct between the traditional use of OCS FOR harvesting fish and
future OCS OIL development

A. Loss of area to fishing

The loss of fishing area resulting from OCS oil development can be significant

when considering platforms, pipelines, tanker traffic and pollution. Structures, such
as platforms and pipelines, not only obstruct fishing, but pose a hazard to fisher-

men. The development activities may cause changes in the marine ecosystem which
could affect fish migration and behavior. Oil pollution may not directly destroy

marine life, but the fish would have high concentrations of pollutants, making it
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inedible. Furthermore, certain offshore areas may be particularly important to

fisheries because they are nursery or spawning grounds for fish. The attempt should

be made to identify these areas so that they could be excluded from oil development.

B. Conflicting use of harbor facilities

Currently in central and northern California commercial fishermen are experi-

encing a shortage of harbor facilities in most ports. In many areas, the expansion of

facilities to accommodate ships necessary for oil development would be impossible.

California's estuaries and coastal marshes have already been significantly impacted

by development. The estuaries still existing are primarily located in northern and

central California, and are important to fisheries, bird life, and to maintaining the

natural character of an area. Other factors to consider are the increased hazards to

all users of harbors and the increase of pollution from boat operation and onshore

The California Coastal Act of 1976 mandates the state to protect and enhance

commercial and recreational boating facilities. Additionally, the Act calls for order-

ly development of the coastline while protecting pristine areas, and states the desire

to congregate industrial development in areas where it already exists. Obviously, a

serious conflict will arise if commercial fishing, and its associated industries, are

displaced or impacted by new oil-related facilities, especially in non-industrial ports,

such as those in northern California. No studies of the possible harbor-use conflicts

arising from OCS development have been prepared by BLM specifically for northern

and central California.

We believe this is a gross deficiency in the planning process since both of these

regions have retained their natural character which is to be preserved by the

Coastal Act.

C. Transportation of OCS oil

Many of the conflicts presently occurring between fishermen and OCS oil develop-

ment emanate from the transportation of OCS oil. The two principal modes for

transporting oil are by tanker and pipeline. Both can pose a severe hazard to

fishermen and interfere with fishing activities. The most common problem encoun-

tered by fishermen is the ultimate loss of fishing gear resulting from tangling with

pipelines or oil development debris.

The Fishermen's Contingency Fund was established to reimburse fishermen for

their losses, but apparently the process of compensation is very slow. In many
regions, fishermen have become frustrated with the process, and we believe the

mechanism should be improved prior to further OCS development.

The increased number of tankers and OCS-related ships is also seen as a serious

impediment to fishing activities. The navigational problems originating from all

aspects OCS development have not been addressed by the Interior Department. The
Interior Department must establish sealanes along the central and northern Califor-

nia coastline to reduce the risks to other users of the ocean. Fishermen must be an

active participant in the decision process as to placement of sealanes. Additionally,

the Interior Department must consider navigational hazards when developing con-

tracts for OCS oil and gas leasing, and specifically stop leasing tracts for oil

development within designated sealanes.

Furthermore, we strongly recommend that:

1. Stronger regulations be implemented governing the operation and maintenance

of tankers. Also, the qualifications for tanker operators and crew must be drastical-

ly improved. Enforcement efforts must be accelerated if present and future regula-

tions are to be effective in minimizing oil spills and other catastrophes;

2. Methods for tracing oil must be developed if polluters are to be held account-

able; and
3. New methods for laying pipeline on the seabed must be developed to prevent

fishing gear loss.

2. ECONOMIC, CULTURAL AND SOCIAL IMPACTS ON FISHERMEN FROM OCS OIL AND GAS
DEVELOPMENT

A. Economic impact

The commercial fishing industry and its associated businesses significantly con-

tribute to both state and national economies. The California Department of Fish &
Game's most recent statistics (1975) calculated the dollar value of fish landings in

central and northern California as $26,067,864. According to the State Resources

Agency, the current annual value of Califonia commercial fishing industry is $1.25

billion, and with increased investment in fisheries enhancement this value is sure to

rise.
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California ranks second in the nation in the value of its commercial fishing

industry. Some of the high-quality fish products from California are exported to

other nations helping to reduce our deficit of payments.

In most small communities in northern and central California, commercial fishing

is a valuable aspect of the local economy. The various ports and towns are homes
for not only California commercial fishermen, but for fishermen from Oregon and
Washington who also stimulate the local economy. Moreover, the aesthetic attrac-

tion of the fishing vessels and their operations contribute immensely to another

extremely important coastal industry—tourism.

The economic implications of OCS oil and gas development for fishermen and
their local communities will be disastrous unless strict regulations are established

to protect the traditional coastal industries. Economic impacts of this nature are

ultimately felt on the state and national levels also. Therefore, the BLM must

thoroughly examine and quantify the economic impacts upon the fishing industry

from (>CS development. This information should then be utilized to avoid placing

unnecessary economic burdens upon the fishing industry which would eventually

affect the nation's food supply. To our knowledge, no economic studies of the central

and northern California commercial fishing industry have been prepared for use in

the Environmental Impact Statement (EIS). This type of negligence is inexcusable

and should be immediately corrected.

B. Cultural and social impacts

Fishermen and their activities form an integral part of coastal communities.

Many fishermen support and participate in community activities. Fishing, in the

traditional sense, in a family operation. Generally, the art of commercial fishing is

passed from generation to generation within a particular family. The central and

northern California fishing industry is unique in that it represents an example of

the last independently owned and operates businesses still existing in America.

Thus, the loss of a fisherman's livelihood, and all that it signifies, can not be

replaced with money, or another type of employment. We realize the difficulty of

quantifying the cultural and social value of commercial fishing, but this does not

mean that it should be entirely ignored by BLM.

3. ENVIRONMENTAL IMPACT OF OCS OIL AND GAS DEVELOPMENT

I believe all of us here realize the obvious environmental impacts of OCS oil and

gas development. More important, though, are the underlying impacts associated

with oil development in general, and specifically oil spills and pollution. Certain

aspects of the environment are being studied by BLM, but more information must

be generated concerning cumulative impacts, oil toxicity to commercial fish species,

and drilling mud and heavy metal toxicity to fish (including other studies previously

mentioned in testimony). BLM should also review current studies relating genetic

damage to marine larval stages from oil. The long-term genetic damage to fish

populations from oil may be far more severe than the immediate and deadly results

of an oil spill. Many studies that are necessary are either not being conducted or

may not be completed in time to be included in the EIS, we believe that the

adequacy of the EIS will be questionable. Additionally, the Interior Department

must conduct monitoring of impacts and follow-up studies after development begins.

By implementing the recommendations stated earlier in the testimony regarding

transportation of oil, the probability of an oil spill occurring can be reduced.

Prevention of spills and pollution must be emphasized because obviously no effective

methods for containing an oil spill exist. The Interior Department must take all

measures of preventing oil disasters, including the option of prohibiting oil develop-

ment where the environmental amenities, including commercial fisheries, are par-

ticularly sensitive and valuable.

SUMMARY AND CONCLUSION

To summarize, we believe that the Interior Department and the Bureau of Land
Management have not adequately studied the impact of OCS oil and gas develop-

ment upon northern and central California's commercial fisheries and commercial

fishing industry. When considering the amount of governmental funds spent to

determine the quantity and quality of OCS petroleum reserves, it only seems fair

that other industries utilizing the OCS be equally evaluated.

If the five-year leasing program had been prepared by the Interior Department
after considering all of the OCS mandated factors, many of the concerns being

expressed by organizations and citizens could have been avoided. A basin-by-basin

evaluation of the northern and central California lease sale area would have demon-
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strated the potential for severe environmental, economic and social damage. This

type of approach would have allowed for the deletion of those areas with low

petroleum reserves and high environmental sensitivity.

We strongly suggest that more studies specific to each basin in lease sale #53 be

conducted regarding OCS use conflicts, economic impact upon commercial fishermen

and environmental impacts upon commercial fisheries from OCS oil and gas devel-

opment. With this information, the Secretary of Interior would then be capable of

making an equitable decision as to the extent of leasing necessary to balance the

nation's oil and gas needs with other valuable uses of the OCS and environmental

risks.

Mr. Hughes. Thank you, Mr. Wood. Mr. Lewis.

Mr. Lewis. Thank you, Mr. Chairman.
Mr. Wood, your testimony stimulates all kinds of questions. I am

not sure that we can really get to too many of the answers today,

but I would like to raise two or three areas for questioning. Maybe
we will even have our staff send you and your people some materi-

al that we have been working on to get your reactions as well.

Generally the data and information that I have been receiving as

a member of this committee would indicate that around the world,

where there is this kind of development, at least the data we have

received tells us that because of those rigs and otherwise there is

an increase in the potential yield. I am frankly not sold on that as

a fact. But in terms of the material that we have received, and the

information we get from Interior and otherwise, that is the line

that comes forth.

I would be very intrigued for the record or otherwise to have any
resource or studies or data that you might refer us to that would

talk about the other side of that story.

Mr. Wood. I would refer you to the Chevron commercial, with

the happy shrimp fisherman in the Gulf States, where he is loving

to fish around that beautiful platform. Because that is the image

that I think is given off, very professionally, too.

When I mentioned the problem of heavy metals, there are some
species that we fish for that take a great deal—there is a great

difference in the amount of time that a shrimp takes to mature
and, say, a sablefish, rock cod, some tuna, swordfish. These longer-

lived fish have to survive in an area around the rig or pass through

the area of the rig much more often than, say, a shortlived fish

that is part of the harvest. I do not believe there is adequate

information that indicates that staying there for long periods of

time is a good idea for that fish.

Perhaps in the shorterlived ones—I remember the shrimp fisher-

man, for example, on the Chevron commercial. And some indica-

tions that even in the Channel Islands there is some increase in

reef fishing, as the platforms provide artificial reefs. I don't know
that there are studies indicating the fish caught in that area, the

longerlived fish, some of the rockfish in the Channel Islands, are

that good to eat. I hate to introduce that as a subject, but I guess I

just did.

Mr. Lewis. In Congressman Hughes' district, I guess, Georges

Bank area, I understand that land-based facilities have been a

problem because local fishing professionals cannot compete with

the oil companies for land-based facilities. It seems to me that

could be a very real problem. Here I do not know if you have had a

chance to evaluate that. But that would be helpful material for the
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record as well, what you might anticipate in that connection. I

don't know how you would do it. But I would be interested in some
reaction.

I guess that is about it, Mr. Chairman.
Mr. Hughes. Thank you. Well, thank you very much, Mr. Wood.

I just might say to you that the fishermen's compensation gear
fund has just been implemented, so there has been very little

experience with it really to date. I have served on this committee
for the 4y2 years I have been in the Congress. In our trips to the
North Sea area, for instance, there were fishing villages that ex-

pected tremendous impact. It did not have the impact that was
contemplated. What they found was most of their problems were
created because trash barrels and what have you were thrown
overboard, and damaged the gear. Also much of the complaint was
directed to the loss of vessels to the industry. It wasn't economical-
ly productive for them to continue fishing. So we heard some
complaints in that respect.

As you know, we have been developing oil offshore in the gulf for

years, and it has not impacted the fish in that area. That was one
of my main concerns, because I have a large fishing industry out of
Cape May, which was once the pride of the fleet in New Jersey.
And I have a lot of oystering, a shellclam industry, a lot of dragg-
gers go out of my district. So we were concerned about some of the
concerns you have expressed today also.

Finally, insofar as heavy metals, I don't know if we have detect-

ed any concerns along that line, but we do appreciate your testimo-
ny. It is certainly something we ought to keep in mind as we
examine the results in other areas of the country where OCS
development is now taking place.

Mr. Wood. If I can just briefly respond, and I promise I will

leave. I believe that our concerns are that we have not been satis-

fied that enough serious questions and answers have been ex-
changed in this whole thing. We are concerned, like the rest of the
witnesses today, that things have been speeded up too much. We
want to know. We don't proclaim that this will mean the end to

our fishing industry. But we want to be a little bit more sure. If we
have to take a shot in the dark, let's open the blinds a little

further.

Mr. Hughes. You want the assurance they have looked at it a lot

more closely?

Mr. Wood. Yes, sir.

Mr. Hughes. I think that is a legitimate concern. Again, we
thank you very much for your testimony.
Mr. Wood. Thank you.
Mr. Hughes. I would like to take this opportunity to thank Mr.

Garm Bill, who operated the microphone today. I noticed also that
some of the ladies from the Marin County Conservation League
have come into the room. Although I thanked them publicly earli-

er, let me just again repeat, we thank you for hosting the luncheon
today. It was delightful. We have had a most enjoyable visit. We
are deeply grateful.

I also want to echo the sentiments of my colleague from Califor-

nia, Mr. Lewis, in thanking Mr. Giacomini. Again, finally, to the
audience: You have been a most patient audience. We thank you
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for that. I know that at times you were straining to hear the

testimony. We know that you have been extra patient and extra

attentive. And for that we are deeply appreciative. Again, thank
you for having us to this lovely part of California.

This meeting stands adjourned.

[The following material was supplied for inclusion in the printed

record:]

Prepared Statement of State Senator Barry Keene

the size and timing of lease sale no. 53

Mr. Chairman and members of the committee, I am grateful for this opportunity

to present testimony on Lease Sale No. 53 which proposes to develop oil and gas

resources off the Northern California coast. My constituents are directly affected by

this lease sale. Five of the six counties I represent (Marin, Sonoma, Mendocino,

Humboldt, and Del Norte) are coastal counties accounting for 400 miles or approxi-

mately one-third of California's 1100-mile coastline.

There are serious concerns about the size and timing of Lease Sale No. 53.

In his energy message of April 5, 1979, President Carter stated that, "Passage of

amendments to the OCS Lands Act last year provides the tools to pursue an even

more ambitious offshore effort."

From every point of view the OCS Lands Act Amendments of 1978 presented the

most significant step forward in ensuring safe development of the outer continental

shelf (OCS) since the first OCS Act was passed in 1953. The 1978 amendments were

developed carefully over a period of years and, for the first time, require that

national energy needs, state coastal management plans and eight various economic

and environmental factors all be taken into account when considering offshore

leasing.

However, the comments I have received from my constituents, as well as my own
observations of how the leasing program is being conducted, lead me to conclude

that Lease Sale No. 53, covering 700 miles of Northern California's coastline, is not

being implemented in the manner contemplated by passage of the 1978 OCS Amend-
ments.
The 1978 law required that eight factors be taken into account:

1. existing geological and ecological characteristics of the various OCS regions;

2. an equitable sharing of developmental benefits and environmental risks;

3. the location of regions with respect to regional and national energy markets;

4. the location of the regions with respect to other uses of the seabed and sea,

such as fisheries, navigation, or deepwater ports;

5. oil industry interest in developing certain areas of the OCS;
6. law, goals and policies of the affected States which have been specifically

identified by the States to the Secretary of the Interior;

7. the relative environmental sensitivity and marine productivity of the regions;

8. environmental and predictive information for the various OCS regions.

The sheer magnitude of the area treated in Lease Sale No. 53 makes it virtually

impossible to consider the above factors fully and fairly.

Last year the Interior Department designated 1.3 million acres in 143 areas as

potential sites for drilling within Lease Sale No. 53. These areas extend 700 miles

from Point Conception to the Oregon border. They are located in five distinct

geologic basins.

I do not believe it is in the best interest of the potentially impacted counties, the

State of California or our national energy future to consider so large and diverse an

area as one entity for purposes of this lease sale. For example, the San Mateo
County coast and the Mendocino County coast are two of the five areas off which

tracts are proposed for lease. Yet, they bear little, if any, resemblance to each other

in economic, environmental or demographic terms. Ar^ argument might be made for

including them in the same lease sale if tracts off their respective shores were part

of the same geologic basin. However, this is not the case.

The scope of Lease Sale No. 53 should be decreased to give more careful considera-

tion to each of the five geologic basins. The resource potential of the San Luis

Obispo County OCS has little relationship to the resource potential of the Humboldt
County OCS. They are 600 miles apart and deserve to be considered separately so

that their role in meeting national energy needs, their effect on coastal manage-

ment plans, and the eight economic and environmental factors in the 1978 law truly

can be considered as that law intended.
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Because of the valuable economic and environmental resources at stake and the
unknown potential impact of drilling off the Northern California OCS, the cost-

benefit ratio of Lease Sale No. 53 as it is presently constituted is questionable.
Commercial fishermen testifying here today will describe the substantial value of

the Northern California fishery resource. I understand the Department of the
Interior estimates it to be about 722,000 lbs. valued at over $228 million. What
would be the effect of day-to-day offshore drilling operations on this resource and
the many people who depend on it for their livelihood? How would the fishery
resource be affected by an oil spill or a blowout?
The same questions about the impact of drilling operations and the effect of a

spill or blowout must be asked and answered with regard to other North Coast
resources and economic activities, including the impact on our tidelands and wet-
lands and the fish, waterfowl and other wildlife they sustain, and the impact on our
tourist and recreational fishing industry.

State and local governmental entities advise me that these critical questions are
not receiving adequate consideration by the Department of the Interior. The state
Coastal Commission believes studies that could provide some answers to these
questions are not available, although the Interior Department lists them as "com-
pleted" in its proposed program for Lease Sale No. 53. The State Lands Commission
has expressed concern that necessary environmental baseline data will not be ready
in sufficient detail prior to federal leasing decisions in Northern California. This is a
complaint I have also heard from many of my constituents.

Before a decision is made to lease any areas off the Northern California coast, a
number of other issues must be considered. The conclusions drawn should be evalu-
ated further in light of estimations that the resource potential of the Northern
California OCS is not expected to be great.

The issues we can identify readily are as follows:

1. Oil companies now tell us that if oil is found in the area, refineries would not
be built on the North Coast. Instead, oil would be transported south by pipeline or
tanker. What is the likelihood of spills in treacherous North Coast waters where
severe storms are known to occur with little or no warning?

2. The severity of storms, the regularity of rough seas, and the potential for

seismic activity on the North Coast OCS do increase the chances for oil spills. How
can risk be minimized when straw still appears to be the best technology available
for spill cleanups in rough seas?

3. There is a lack of onshore commercial fishing facilities at the present time on
the North Coast. The Spud Point Marina proposed for construction at Bodega Bay
in Sonoma County is in the process of receiving approval from various government
agencies. Construction of the Woodley Island Marina in Humboldt County has just
begun. Obtaining these facilities—which will probably be filled to capacity immedi-
ately upon completion—has been and continues to be an extremely difficult process.

One of the reasons is that North Coast land is not easily acquired or developed. How
will the onshore impact of offshore drilling be handled? Where will land be obtained
for needed onshore facilities associated with offshore drilling?

The U.S. Geological Survey ranks the resource potential of the Northern Califor-

nia OCS as sixteenth out of the 22 areas proposed for lease. Although the resource
potential estimates do involve a great deal of guesswork, the U.S.G.S. estimate does
not indicate a sizeable resource. Exxon Corporation states that each drilling vessel
costs $70,000 a day to operate. Each of the 59 exploratory wells in the Hondo Field
off Santa Barbara costs between $2 million and $5 million to drill. Isn't this capital
better spent on developing OCS areas where the risks presented by rough seas and
unstable geologic conditions are less significant and where the potential benefits to

be derived are far greater?
I am not suggesting a halt in oil and gas exploration and development on the

OCS. I am suggesting that we, as public officials, must act responsibly to weight
fully all options in terms of benefits and burdens.
Perhaps the questions raised ultimately can be answered to your satisfaction and

that of most North Coast residents. However, many of my constituents, and respon-
sible state and local officials, are telling me that there is no way these questions can
be addressed satisfactorily, given the proposal's current scope, by May of 1981, the
projected date of Lease Sale No. 53. I believe this is the case and therefore believe
that the lease sale should be delayed and modified in scope.

Prepared Statement of Gary A. Patton, Santa Cruz County Supervisor

My name is Gary A. Patton. I am a Santa Cruz County Supervisor, and have been
a County Supervisor for the past five years. I am a former member of the Central
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Coast Regional Zone Conservation Commission, and am past Chairperson of the

Monterey Bay Unified Air Pollution Control District. I am acting as Coordinator for

a group of local officials, including representatives from each County within the

OCS Lease Sale No. 53 area, and a number of affected cities.

The Select Committee on the Outer Continental Shelf apparently well under-

stands the problems which local officials and state officials find in proposed Lease

Sale No. 53. The Committee's Chairman, the Honorable John M. Murphy, illuminat-

ed many of the problems in his opening statement at the Committee hearings held

in San Francisco on August 29, 1979. Likewise, the briefing paper prepared for the

Committee outlined a number of the problems quite concisely. I am ennumerating

the problems here so as formally to put myself on record that these problems do, in

fact, exist and are of substantial concern to local government.

1. The extent of the resource likely to be found in the OCS Lease Sale area is

small. The Sale area includes virtually the entire central and northern California

coast, and yet USGS resource estimates indicate only about 30 days total national

supply of petroleum in the entire Lease Sale area.

2. The quality of the resource is relatively low. It is anticipated that the crude oil

to be developed will be mostly "sour" crude, refinery capacity for which is not

presently available in California.

3. While OCS No. 53 is being treated in a single proceeding, in fact five different

basins are involved, each with different resource potential and environmental and

other associated problems. An accurate determination of the costs and benefits of

the proposal is not possible because a logical unit of analysis is not being employed.

The Lease Sale should be carried forward, if at all, as five separate lease sale

proceedings.
4. In almost every part of the OCS No. 53 Lease Sale area, the onshore impacts of

OCS development would be horrendous, since they would be such a major change

from the existing land uses. The affected central and northern California coastline

is largely rural and undeveloped. Agriculture, tourism, and fisheries are the major

industries along the affected coastline.

5. The baseline studies which should precede any reliable determination on

whether or not to go ahead with Lease Sale No. 53 have not been completed, and in

many cases have neither been funded nor even begun. The information, thus, to

balance the environmental effects against the economic benefits, which information

is required to be developed under the OCS Lands Acts Amendments, is not availa-

ble.

6. Proposed Lease Sale No. 53 will have extremely significant adverse air quality

impacts in several impacted air basins in California.

7. The proposed development while not promising much in the way of production,

promises great potential risks to the major economic activities along the afftected

coastline, namely to tourism and to the fisheries.

8. The environment in much of the proposed Lease Sale area is extremely fragile,

and there is an inadequate ability to deal with oil spills since no adjacent industrial-

ized areas exist, nor is there adjacant petroleum production.

During the Committee hearings in San Francisco on August 29, 1979, members of

the Committee noted that in indicating those tracts where an Environmental Im-

pact Statement would be prepared, the Secretary of the Interior deleted a large

number of acres from the initial call for nominations. Local officials are not com-

forted by the Secretary's action for three reasons:

1. Any fairminded evaluation will show that the Secretary left in virtually all

those areas where resource potential had been noted, and where there was high oil

company interest. In other words, he made no deletions of anjd;hing that the oil

companies were interested in (with a couple of notable exceptions around areas of

extremely high biological interest).

2. Local governments spent many thousands of hours developing negative nomina-

tions to convince the Secretary that there were a good many areas of high risk to

the environment, or to onshore ecomonic activities like fishing and tourism, and
where there was low resource potential, and where the process should be terminat-

ed immediately. By terminating the process immediately, the federal government,

and the affected state and local governments, would not need to undertake the cost

of environmental and other studies. In fact, none of these areas were deleted.

3. As indicated in number 1, the Secretary of the Interior did make a few

deletions in areas of significant biological interest. Where such deletions were made,

additional tracts were added in other areas, so that the number of tracts remained

virtually the same.
State and local governments having participated very aggressively in the negative

nomination process saw no responsiveness whatsoever at the Departmental level to
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any of the comments they made. In fact, the process is proceeding wherever re-

source potential was identified in the oil companies' indicated interest. We feel this

is contrary to the requirements of the Act, and certainly good practice. The studies

which would be required to balance the risk to the environment against the poten-

tial resource availability in fact are not funded and have not even begun in many
cases.

OCS No. 53 and other outer continental shelf sales are supposed to represent this

nation's response to an energy crisis. Our energy crisis is caused by the highest per

capita consumption of energy of any national in the world, and our extreme reli-

ance on nonrenewable resources. Oil and gas are such nonrenewable energy re-

sources. Further exploitation of nonrenewable resources in the OCS in fact is not a

solution to our energy problem, but it is a continuation of the problem. We are

digging the hole deeper. The Honorable Don Clausen's suggestion that the Califor-

nia OCS should be maintained as a national security reserve is consistent with this

thought. These supplies should be treasured against the day when we truly need
them in times of extreme national crisis. It is foolish to take reserves which are

relatively easily accessible and use them up, since they will not directly alleviate

the energy crisis we face, only forestall it for a limited number of years.

The Governor of California, and the State of California, are attempting to do

things which would truly alleviate the energy crisis. We are attempting to utilize

and maximize the use of renewable energy sources, for instance, cogeneration, small

hydroelectric generation capacity, geothermal capacity, biomass conversion, plus

getting "new production" of energy by conservation measures, and by increasing the

"productivity" of our current energy supplies. This in fact is the only way, in the

long run, we can solve our national energy crisis. The crisis is caused by a reliance

on nonrenewable energy sources. As we exhaust those sources, the price naturally

rises, and scarcity gets worse. Of course, California is also increasing its production

of petroleum supplies.

Politicians should be able to be candid with one another. As politicians, we all

know that when a genuine crisis is at hand, it is important that the government in

fact do something about it. It sometimes seems more important to politicians,

however, that the government appear to do something about a crisis than actually

to do something, since politicians often are not reelected if the citizenry does not

believe that appropriate steps are being taken. I think that the development of the

OCS is intended to give the appearance of robust efforts to solve our energy
problems. It does give this appearance, but the reality is otherwise. The resource

content of OCS No. 53 Lease Sale area is small; the quality of the resource is poor;

and it will be a good number of years before any energy production whatsoever can
be expected from the Lease Sale area. This is particularly true since there are no
supporting onshore facilities in most of the areas where production will occur, and
since there will be a good many environmental battles and local government resist-

ance to the development of such onshore facilities. In fact, if the development on a

prompt basis of energy supplies is what is required, OCS No. 53 is not the answer. It

does, though, seem to be progress, and this is important in terms of appearance.

I suggest that OCS No. 53, and undoubtedly some of the other lease sales with
which I am not personally familiar, are being pushed in pursuant of a political plan

to give the appearance of action at the national level, in lieu of actually being

action itself.

I suggest that the following should occur, and believe that your Committee should

initiate the appropriate legislation to make it occur:

1. OCS Lease Sale No. 53 should be terminated forthwith.

2. A five-year program should be developed consistent with the OCS Lands Acts

Amendments.
3. Baseline environmental studies and further research by the Department of

Energy and the USGS on the resource potential of the OCS No. 53 area should go

forth, so that the five-year program can be based on the genuine knowledge rather

than speculation.

4. Leasing in the future can be based, once information is available, on a true

balancing of resource potential versus the political impacts on the environment and
economies of the affected local and state governments.

5. The Committee should seriously consider declaring the northern and central

California coast in the OCS Lease Sale No. 53 area a national security reserve area,

and the oil should be retained in situ for times of extreme national emergency.

Thank you for taking my thoughts into consideration.
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ToMALES Bay Association,
Point Reyes Station, Calif., August SO, 1979.

To: House Select Committee on the Outer Continental Shelf.

From: William S. Howe, Jr., President, Tomales Bay Association.

Honorable Members of Congress: The Tomales Bay Association, an organization

of individuals and property owners from the communities surrounding Tomales Bay,

Marin County, California, is pleased to be one of several local organizations repre-

sented by the oral testimony of Ms. Susannah Jacob, Chairman of the Environmen-

tal Action Committee of West Marin. While the different local organizations have

different specific concerns, and sometimes varying viewpoints, in local matters, we
frequently unite on matters of common concern, such as O.C.S. Lease Sale No. 53.

However, it has been a very long time, in my experience, that so many organiza-

tions have banded together over a particular issue, which phenomenon is a conse-

quence, I believe, of the degree to which we consider this lease sale to be a threat to

our environment and way of life.

Our fears, I further maintain, are not without foundation in fact. My wife and I

have for several years now attended various conferences dealing with the lease sale

process, many of these having involved participation and even sponsorship by the

Bureau of Land Management. There has been little if any secrecy about the process,

at least for those who have wished to avail themselves of the information available.

Among other types of information has been emphasis upon the increasing role of

two things: (1) the openness of the bureaucratic process to public input and most

especially to input from state and local government; and (2) a new emphasis upon

the obtaining of environmental information prior to the offering of tracts for sale.

The latter was to receive especial consideration in the case of Lease Sale No. 53,

located in a so-called frontier area.

Several years ago, in the latter regard, my wife and I were privileged to attend a

conference held at San Francisco State University under B.L.M. sponsorship for the

benefit of primarily scientists specializing in the areas appropriate for investigation.

One got the impression that a substantial inquiry was about to be launched. For a

long time, there was little evident follow-up, merely rumors that B.L.M. was settling

for a review of the literature. Yet the conference has in fact revealed the almost

complete absence of the most fundamental scientific knowledge about a large geo-

graphic area, thought to be of great environmental sensitivity. I have recently

learned that B.L.M. did in fact sponsor several scientific studies. I would submit to

your consideration as a line of inquiry, whether in fact the half dozen or so studies

undertaken will be quantitatively sufficient for the purposes for which they have

been commissioned. One way to find this out is to ask the scientists specializing in

this area. It is my recollection that the famous marine biologist Dr. Joel Hedgepeth

of Santa Rosa, the former head of the Marine Biology Station at Dillon Beach, was

in attendence at the S.F. State conference, and perhaps he can be of help to you in

this matter.
Secondly, I will reiterate the point I am sure others will mention about the

question of the timetable of this lease sale relative to the availability of the results

of the contracted for information. Not all those studies will have been completed in

time for the scheduled preparation of the DEIS. This fact raises a question about

the sincerity of BLM in the strict observance of the statutory requirement to weigh

environmental considerations against the energy procurement consideration. Need-

less to say, it is not correct procedure for BLM to give substance only to the energy

procurement side of the process. It must give as much substance to the other

statutory requirements as the law requires. And one does get the impression, at

least, that BLM's administration of the environmental requirements is at best less

than whole-hearted.
In regard to the openness of the process, I cannot speak with authority because of

the limitations on my own participation. However, I have not personally had reason

to complain. Representatives of the Los Angeles office of BLM have appeared

publicly at the various hearings I have attended and have listened to whatever has

been said. One letter I wrote to the Secretary of the Interior was cordially—and

unexpectedly—answered in some detail by the proper authorities in Washington.

However, you must understand that rightly or wrongly, current sentiment is wide-

spread that local public protest is listened to—and then ignored. The process ap-

pears to us as a relentless steamroller, which smiles and listens to its victims as it

mindlessly proceeds to flatten us on its programmed course.

There is no point in repeating what I know you will hear from oral testimony

today about the unique contribution of the Northern and Central California coast-

line to the recreational needs of countless numbers of people. Knowing these facts,

the federal as well as the state and local governments have invested large sums of
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money in its preservation. It would appear short-sighted to reverse that goal for so

little anticipated return from an energy source now widely believed to be of declin-

ing importajice over the long term.
One final point that I have personally been stressing to interested parties is that

as appreciative as we all are in West Marin to Congressman John Burton and the

Congress as a whole for putting a fifteen mile buffer area between the Point Reyes
National Seashore and the first drilling platform, we must remember the limita-

tions of that measure as to safety in the event of danger. The winds and waves and
currents in this area will totally nullify that buffer zone in the event of a spill or

even from air pollution from tankers picking up oil from offshore, should that t5rpe

of operation be employed. This fact is readily observable by anyone and will only

most assuredly be verified by any expert testimony you may need. There is simply
no environmental security to this area from far to the North.
For the rest, I think I will simply defer to the oral testimony of Mrs. Jacob and

her co-panelsts.

Thank you.

ToMALES Bay Marine Laboratory,
Marshall, Calif., August 27, 1979.

Committee on the Outer Continental Shelf,
Congress of the United States, Washington, D.C.

I would like to bring to your attention a Special Issue of the Journal of the

Fisheries Research Board of Canada (Vol. 35, No. 5, May 1978) on the "Recovery
Potential of Oiled Marine Northern Environments". This issue contains 37 articles

on the long term fate of petroleum hydrocarbons after spills, physiological stresses

in chronically oiled organisms and the long-term effects of oil spills in marine
intertidal communities written by experts in research on oil pollution.

The findings reported suggest that serious consideration should be given to the
long-term effects of spills on coastal habitats, particularly near-shore shallow-water
and intertidal soft substrate habitats such as sands and muds, especially in areas

such as Tomales Bay. Among the pertinent findings consideration should be given to

(1) the persistence of effects of oil spills 5-15 years after the spill, (2) stressful

physiological effects of oil at sublethal concentrations on marine organisms, and (3)

very slow natural degradation of oil in habitats such as muds where aerobic micro-

bial activity is low. In an area such as Tomales Bay in which shallow water and
intertidal mud and sand habitats predominate, incursion of oil would have serious

long-term effects on the biota, including natural resources such as herring and other

fish and shellfish. I believe that these considerations should be given strong weight
in any cost-benefit assessments of the desirability of siting oil drilling and transport

operations along the coast of Northern California. Tomales Bay, in particular, is the
least polluted, faunistically most diverse bay in California and an important re-

source for biological research on coastal marine biota and habitats. An oil spill

incursion into the bay would greatly diminish its value as a natural resource,

including the fisheries, mariculture, research and recreational activities in the bay.

Consideration should be given to the potential for substantial along-shore trans-

port of spilled oil along the Northern California coast. Drift bottles released off

Bodega Head have been recovered not only in Tomales Bay but in Newport, Oregon,
San Francisco Bay, and Monterey Bays, dozens or hundreds of miles away. There is

considerable along shore sediment transport. For instance, Russian River sediments
enter Tomales Bay. Rapid and unpredictable changes in local currents occur, what-
ever the prevailing seasonal current directions may be. (R. J. Hamby, Drift Bottle

Studies at Bodega Head, California, Pacific Marine Station Research Report, 1964,

44 pp.; C. C. Daetwyler, Marine Geology of Tomales Bay, Central California, Pacific

Marine Station Research Report No. 6, 1966, 169 pp.; Reports available from To-

males Bay Marine Laboratory Archives.) The foregoing findings suggest that the
potential for rapid transport of spilled oil long distances along the California coast

and outline the need for more detailed studies of offshore currents and their

potential for transport into important natural areas along the shore.

The available reports are included with this letter for your consideration.'

Sincerely yours,
Steven Obrebski, Ph.D.,

Co-Director and Resident Ecologist.

[Committee note.—A sampling of the hundreds of letters the
committee received concerning lease sale No. 53 follows:]

' The reports are on file with the committee.
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California Coastal Council,
Santa Barbara, Calif., September 10, 1979.

Congressman John Murphy,
Chairman, Outer Continental Shelf Committee,
Washington, D.C.

Dear Congressman Murphy: The California Coastal Council is a Statewide orga-

nization concerned with the environment and the need to preserve and protect our
natural resources; but formed to insure that in our desire to accomplish those valid

social goas, that people's right are not swept away in the name of improving the

quality of life.

It is the Council's observation that those in opposition to Federal O.C.S. Lease
Sale No. 53 have no valid reason to delay this project, and, in fact, are acting

contrary to the National interest in doing so. The California Coastal Commission,
with whom our organization is very familiar, has taken an unreasonable and
unrealistic position with regards to this matter. Upon examination of the facts, we
find that they have distorted information, ignored pertinent published studies, and
have failed to substantiate their conclusions with facts. We believe that the staff

recommendations are arbitrary and subjective. We must, therefore, conclude that

their recommendations serve no purpose but to delay or block the pending sale.

The Coastal Council cannot support waiver of mitigating measures aimed at

providing protection against environmental damage, in our quest to explore and
develop our energy resources. This, however, is not the case in Lease Sale No. 53.

Stringent environmental protective measures are already required and in our opin-

ion, are adequate. Coastal Commission staff recommendations would simply overlap

existing regulations, call for redundant studies, with no improvement in the end
result. The additional layer of red tape would only serve to jeopardize the viability

of exploration and extraction of critical domestic petroleum resources.

We feel that the Commission's recommendations should be viewed in their true

light, a negative response which will hinder the National effort to deal with the

current energy crisis and our dependence on foreign petroleum.
We urge your Committee to consider the National energy needs, as well as

environmental considerations which must be presently dealt with, and discount the
Commission's recommendations as superfluous, serving no useful purpose.

Very truly yours,
John Mayfield,

Chairman of the Board.

Whale Center,
Oakland Calif, August 27, 1979.

Hon. John Murphy,
Chairman, House Select Committee on OCS,
House of Representatives, Washington, D.C.

Dear Mr. Murphy: The Whale Center is a nonprofit organization working on
public education about whales and on whale conservation. Our concern for whale
conservation includes safeguarding the habitat of whales and other marine crea-

tures. Because of this concern we are happy to have this opportunity to express our
views on OCS leasing in general and Lease Sale 53 in particular to the House Select

Committee.
Our first concern is that not enough is known about adverse impacts on living

resources to be anticipated from increasing ship traffic, drilling activity, and the

resulting increase in noise. There will be increasing risk of oil spills, but little is

known about the effect of oil on marine mammals, especially whales.
A new inventory of marine mammals along the Pacific Coast is now authorized

and the contract let. But it is impossible for the results to be available before the

scheduled leasing in February, 1981. In addition, a proposed project to study the

effect of oil on marine mammals has not even been funded yet. What this means is

that decisions are being made without the benefit of full disclosure of the facts on
numbers of marine mammals, and the expected effect of environmental impaction
and oil spills on them.
The current energy crunch appears to be stimulating this headlong rush into

development of all possible energy resources, including OCS, except the most signifi-

cant, immediately available resource: conservation in use of present energy supplies.

Without a mandatory national conservation program, the policy instead is to devel-

op and use up all our domestic resources as quickly as possible. The public is

expected to sacrifice scenic and natural values in order to exhaust small amounts of
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precious oil available in the Northern California lease sale. When the oil is gone the

public will be left with no reserve and with possibly impaired natural values. These

two losses are not necessary—at least not now—when a national program of conser-

vation could save more oil than can be recovered from these hasty OCS leases. And
conservation need not impact significantly on the American standard of living.

We oppose Lease Sale 53, and others that will impact on natural and scenic

values. We object to the proposition that this generation should exhaust oil supplies

that may be desperately needed in the future for manufacturing and agricultural

purposes. Our objection is strengthened by the fact that the United States continues

its wasteful practices with existing energy supplies.

I would like to stress again that leasing decisions are being made without the

benefit of basic information on the marine environment and its inhabitants. These

decisions should be considered only after all the facts are in, and after a real

conservation program is well underway.
The OCS review process develops its own momentum. Despite the fact that public

input is allowed at certain stages, the momentum gathers force and overwhelms

public views. We appeal to this House Select Committee to take steps that will

result in the delay of the whole OCS leasing program. It is in the public interest to

get the information on the marine environment and its living resources before

leasing decisions are made. It is in the public interest to embark on a national

conservation of energy program before OCS reserves are used.

Thank you for this opportunity to express our views.

Sincerely yours,
Maxine McCloskey,

Executive Director.

Association of Monterey Bay Area Governments,
Monterey, Calif., September 5, 1979.

Hon. John Murphy,
Chairman, House Select Committee on the Outer Continental Shelf,

Washington, D.C.

Dear Congressman Murphy: As you know, the amendments to the OCS Lands

Act have provided for greater participation by local governments in the Outer

Continental Shelf oil and gas leasing process. We intend to make the best use of this

opportunity.
The goals of our OCS No. 53 Planning and Information Program are to:

"Provide information on all pertinent issues relating to OCS oil and gas develop-

ment at a level readily understandable by non-technical individuals. Participation

in the process is impossible without understanding it.

"Raise key issues relating to potential impacts on the region for consideration by

all those concerned.
"Evaluate federal documents and decisions from a local perspective, by coordinat-

ing all regionally available expertise from local governments, academic and citizen

groups and individuals. The majority of this effort will be aimed at the Draft

Environmental Impact Statement, now being prepared by the Bureau of Land
Management (BLM) and scheduled for completion in April of 1980.

"Respond to the federal government on all OCS matters which are of local

concern. Responses will most likely take many forms, ranging from identifying

inadequacies in their environmental study work plan to recommending specific

inclusions of technical data into the EIS or pointing to the need for particular

research. The responses will be as varied as the issues.'

As AMBAG Board President, I have observed that the majority of local officials

and many concerned citizens are very anxious to express their deep concerns over

the potentially serious and adverse effects that could occur as a result of OCS
operations off the central California coast. Our CEIP fund planning and information

program will serve as the vehicle for expressing those concerns. To that end, I

respectfully submit the following concerns and issues.

Even in the short period of time, those involved with the program, including

myself, have come to realize that we are asking questions and raising issues that go

to the very heart of this nation's future survival. At the very least it is our duty to

ensure that those difficult questions are raised and debated in full public view.

Local input and evaluation of the OCS planning process is essential to our region.

AMBAG is taking steps to ensure that local people can stay informed of the leasing

process and voice their opinions before a final decision is made. Information Papers

will be released periodically, and are available to the public. Two Advisory Commit-

tees have been formed to guide the regional response to Federal OCS products and
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actions. A policy level committee is composed of the AMBAG Board of Directors and

elected officials appointed as OCS liaisons by their respective jurisdictions. A Tech-

nical Advisory Committee has been organized to provide access to concerned citizens

in the region and to assist AMBAG staff in developing OCS related products.

As a result of our work and the meetings of the Technical Advisory Committee I

have compiled the following list of issues that appear to be foremost in the thinking

of those involved with the program. These issues need to be brought before the

decision making bodies at all levels of government and resolved to some conclusion

before the scheduled lease sale of February 1981 for our area.

1. How will OCS Lease Sale No. 53 fit into the national energy needs picture? Will

it make any meaningful contribution towards the concept of energy independence?

For that matter does the entire national scope of OCS leasing make a significant

contribution when weighed against the economic and environmental cost?

2. We seem to be entering an age of national comprehensive energy and resource

planning. Given that direction, shouldn't we be evaluating our oil reserves for their

use in the fabrication of such things as fertilizer, medicines, clothing and building

materials for the next generations, rather than rushing to exploit them today

primarily for gasoline?

3. There seems to be no argument that as a nation we waste too much fuel—given

this situation it seems only logical that we should first move to use more efficiently

the resources we have before exploiting new sources. If conservation practices can

save as much fuel as we might obtain from lease sale No. 53 then we will all be

better off because we will still have the reserve for what may be a far greater need

in future years and in addition we will have made a significant step forward

towards a way of living that creates less waste and less pollution. This type of

conservation strategy should be made a necessary input to the decision making

process.

4. If it is determined to be in the best national interest to mvestigate the true

potential of our offshore resources in OCS lease sale area No. 53, then surely it

would also be in the best national interest to conduct this survey and exploratory

work by an agent of the U.S. Government (perhaps USGS) and not by a private

corporation. The potential oil and gas reserves belong to the nation and we have a

vested right to know how much we have. We would never allow a private lumber

company to make their own count of the number of trees in the national forest and

then grant them a permit to cut before our own Forest Service had determined the

volume and nature of the resource.

5. Under the present leasing procedures there seems to be no way to half produc-

tion once leasing and exploration takes place. A provision should be created for the

designation of a national strategic reserve status so that actual production could be

timed in accordance with national needs.

6. Our information indicates that the west coast does not have the refinery

capacity to process what may well prove to be very low quality crude oil and the

BLM has produced a transportation scenario calling for movement of OCS 53 crude

to Galveston, Texas. Is this a rational way to approach energy independence given

the costs and risks of moving the oil over 5,000 miles?

7. The Energy Mobilization Board, as called for by the President, would have

power to waive all types of procedural requirements now in effect. How can we be

assured access to decision making if this occurs?

In addition to the above general policy concerns, we are also developing a number

of technical and environmental issues that will be used to evaluate the draft

environmental impact statement now being prepared by the BLM. At the moment
the question of air quality impacts appears to be of foremost concern due to the

inconsistency created by conflicting federal policies. On the one hand we are work-

ing hard to achieve good air quality standards by control of onshore emissions,

while at the same time, the proposed OCS Air Quality Rules (F.R. Vol. 92/May 10,

1979) would treat OCS related air pollution as "external to the onshore areas whose

air quality they may affect" (p. 27450).

Once again, thank you for your interest and assistance in this crucial matter.

Sincerely,
Frank E. Osmer,

President, Board of Directors.
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University of California,
Bodega Marine Laboratory,

Bodega Bay, Calif., August 29, 1979.

Hon. John Murphy,
Chairman, House Select Committee on Outer Continental Shelf,

House of Representatives, Washington, D.C
Sir: For the information of the House Select Committee on OCS dealing with the

proposed lease sale off Bodega Head, I wish to describe the dependence of the

Bodega Marine Laboratory's research program on the coastal resources in this area.

Our institution will not be represented at the hearings presently being held in San
Francisco and in Marin County.

Bodega Marine Laboratory is situated on a biological reserve maintained for the

study of undisturbed populations of coastal species of plants and animals. This

location was chosen before the lab opened in 1965 in order to be sufficiently remote
from pollution sources in San Francisco Bay. The wide variety of studies currently

using the resources of this area can be seen from the accompanying list of Bodega
Marine Laboratory research projects.

In addition, these and many other projects, most notably a large Sea Grant
supported program of crustacean aquaculture, depend on a continuing supply of

clean seawater flowing throughout our laboratories. This requirement is central to

our continued success. Thus we are very interested in providing any information or

help which may be useful in determining whether the lease sale should proceed.

Sincerely,
Peter G. Connors,

Assistant to the Director.

Enclosure.

The 1978-79 Research Projects within proposed Pt. Reyes National Marine Sanc-

tuary conducted at Bodega Marine Laboratory, University of California, Bodega
Bay, California.

Project title—Principal investigator(s)—Funding.

1. The economics of fisheries and aquaculture development: cycling of Dungeness
crab populations—Johnston/Hand—NOAA Sea Grant.

2. Survey of genetic variation in barnacles of the Pacific coast—D. Hedgecock

—

Am. Phil. Soc.

3. Ion and water transport by teleost urinary bladder—T. Machen—NSF.
4. Population genetic structure in abalones—D. Hedgecock—NSF.
5. Factors of non-breeding habitat in shorebird social systems—F. Pitelka—NSF.
6. Coastal wetlands management: the role of algal wrack in sand beach communi-

ty dynamics—F. Pitelka—Sea Grant.
7. Reproductive strategies anJ behavior in the surfperches: Embiotocidae—M.

Noble—graduate research.

8. Uptake and disposition of chemicals by Mytilus californianus—R. Krieger.

9. Transport of dissolved organic materials by phoronid worms—J. Crowe.

10. Fluxes of organochlorine pollutants through the marine environment—F.

Risebrough—NSF.
11. Participation in the U.S. Mussel Watch Program—R. Risebrough—EPA.
12. Natural regulation of animal populations: California Littorina populations—V.

Chow—graduate research.

13. Reproductive biology of Epitonium tinctum—K. Breyer—graduate research.

14. Reproductive and population biology of the sea anemone Metridium senile (L.)

on the coast of central California—A. Bucklin—graduate research.

15. Algal-grazer interactions in the rocky intertidal zone—W. Sousa.

16. Natural history of hydroid and bryozoan epiphytes of brown macroalgae.—C.
Tarp—graduate research.

17. Investigations of the amphipod Allogausia recondita, an associate of the sea

anemone Anthopleura elegantissima—W. Vader.
18. Growth of the intertidal gastropod Notoacmea scutum—D. Phillips.

19. Differences in defensive behavior between sexes of the gastropod Tegula

funebralis—D. Phillips.

20. Isolation and characterization of the chemicals triggering defensive behavior

of marine invertebrates—D. Phillips.

21. Substrate specificity and settlement behavior of larval Urechis caupo—L.

Suer—graduate research.
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22. Natural history of the surfgrass Phyllospadix community—D. Fishlyn—gradu-

ate research.

League of Women Voters of Marin County,
San Rafael, Calif., August 30, 1979.

Committee on the Outer Continental Shelf,

House of Representatives, Washington, D.C.

Honorable Committee Members: The League of Women Voters was gratified by

the passage of the bill introduced by Congressman Burton exempting the area

within 15 miles of the Point Reyes National Seashore from oil and gas drilling. We
also supported the preparation of an EIS on Marine Sanctuary status for the Point

Reyes and Farallon Island region. We feel that this unique region, which belongs to

all the citizens of this country, ought to be preserved. However we realize Congress-

man Burton's bill preserving the area within 15 miles of the coast would not give

adequate protection if drilling is permitted in the area specified in OCS 53. The

Point Reyes National Seashore and the Golden Gate National Recreation Area are

down wind from the area specified in this lease. The prevailing wind and water

surface action would move any oil or air pollution resulting from drilling in this

area into the Point Reyes National Seashore with its irreplaceable natural re-

sources. Since the oil will be transported by barges rather than pipeline, it will

increase air pollution downwind.
Although we recognize the national need for additional oil and gas, we question

whether the projected amount of fuel that can be extracted from these tracts is

worth the potential environmental damage to this publicly owned resource. It is our

understanding that the U.S.G.S. estimates that there will be only a potential total

production of 8 million barrels of oil and 8 million cubic feet of natural gas from

these eight tracts. In terms of our current consumption of oil that is only enough to

supply this country for ten hours. We hope you will weigh these figures as you

make your decision.

Respectively,
Barbara Fuchs,

President.

Beth Shore,
State Program Director.

Coastal Alliance II,

Sacramento, Calif, September 10, 1979.

Hon. John Murphy,
Chairman, House Select Committee on the Outer Continental Shelf,

Washington, D.C.

Dear Congressman Murphy: The California Coastal Alliance would like to thank

you and your committee for coming to California to hear how the people that live

and work here feel about the Off shore oil leases. While technology has certainly

speeded up communications, there is no substitute for face to face discussions.

My impression is that people here feel that the local concerns were all expressed

in one way or another during the testimony. That you and the committee were here

in person seemed a little closer to democracy in action. It is also clear that you do

not have too much leeway for action; however a bottom line position would seem to

be that there should be no action until sufficient information can be gathered and

analyzed.

We are looking forward to hearing what actions your committee will be taking

regarding the offshore oil Lease Sale #53.

Sincerely,
Phyllis Faber,

Board of Directors.
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Point Reyes Bird Observatory,
Bolinas, Calif., September 11, 1979.

Hon. John Murphy,
Chairman, House Select Committee on Outer Continental Shelf,

House of Representatives, Washington, D.C.

Dear Congressman Murphy: We are a private, non-profit research corporation

supported by about 2,000 members, corporate donations and some government con-

tracts. We have been gathering baseUne information on the wildlife and ecology of

the Point Reyes area and the Farallon Islands and vicinty year round since 1965

and 1968, respectively. The emphasis of our work is on marine, estuarine and

insular environments. Since we have also from time to time conducted studies far

afield, in such places as Alaska and Antarctica, our perspective is both focused and

broad. We have published over 200 scientific papers, books and reports.

With such a background we feel qualified to voice an opinion on matters poten-

tially effecting the marine and estuarine ecology of central California, if we have

concrete information to offer, in this instance, the proposed leasing of offshore oil

drilling tracts in California. We generally maintain a low political profile but pride

ourselves in the basic information we have supplied to various issues. We feel that if

political processes involve the truth, as much as humanly possible, then ultimate

decisions will likely be good ones.

In terms of Lease Sale 53 we ask that known facts about ecological impact and oil

yield potentials be incorporated and weighed in the final decision. As it now stands,

the one year environmental study by BLM is inadequate due to its shortness

because of the great annual variability in biological processes, the size of the area

being considered and some of the survey techniques being employed. Moreover, the

BLM study expressly avoids attention to the Farallon Islands National Wildlife

Refuge and the Farallon Wilderness Area. These islands, just 40 miles down stream

of the Sonoma County lease area, hold large populations of marine mammals (5

species breed there) and the largest single concentration of breeding seabirds (12

species) in the U.S. outside of Alaska and the Leeward Hawaiian Islands. Besides

the expressly protected mammals (Marine Mammal Protection Act of 1972), two

endangered species reside there as well, the Peregrine Falcon and California Brown

Pelican. For BLM to ignore these populations in their study and even the 9 year

data base already available for them is incomprehensible to us. Such information as

population sizes, annual productivity and mortality, diets and feeding ranges are

available but has yet to be analyzed. The data base here is in fact far more

extensive than that collected for the Southern California and Alaska lease sale

environmental studies on marine birds and to some extent mammals. Given more

time, BLM might awaken to the value of this information. To ignore it will not

provide an adequate environmental assessment. The role of politics alone in the

final decisions then may well disproportionately outweigh consideration of what

proveable facts are available.

Sincerely yours, .

David G. Ainley, Ph. D.

Audubon Canyon Ranch,
San Francisco, Calif, September 3, 1979.

Hon. Jack Murphy,
Chairman, House Select Committee, Outer Continental Shelf

Washington, D.C.

Dear Congressman Murphy: At a regular meeting on September 1, the Board of

Directors of Audubon Canyon Ranch passed the following resolution on offshore oil

drilling.
, i,

Whereas Audubon Canyon Ranch owns ecologically sensitive and valuable proper-

ty along the shores of Marin County, as well as other sensitive and valuable pieces

of tideland and marshland wildlife habitat; and
Whereas members of the staff and Board of Directors of Audubon Canyon Ranch

were among those who struggled to win a narrow victory over the oil which spilled

and threatened to destroy the marine and avian life of Bolinas Lagoon in 1971; and

Whereas Audubon Canyon Ranch is especially interested and involved in the

protection and well-being of two immensely important tidal bodies in Marin County:

Bolina Lagoon and Tomales Bay now, therefore, be it

Resolved by the Board of Director of Audubon Canyon Ranch at a regularly called

meeting on September 1, 1979 in Marshall, California, that no drilling for oil be
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permitted off the shores of the counties of San Mateo, San Francisco, Marin, or

Sonoma.
Sincerely,

AiLEEN PiERSON, Secretary.

League of Women Voters of California,
San Francisco, Calif., September 5, 1979.

Hon. John M. Murphy,
Chairman, House Select Committee on Outer Continental Shelf,

Washington, D.C
Dear Congressman Murphy: The League of Women Voters of California and

several local coastal Leagues are following the offshore oil debate with interest and
concern. Several League members attended the San Francisco and Marin County
hearings held last week. We wish at this time to share with you and your committee
members our concerns regarding Lease Sale No. 53.

While the League recognizes that offshore oil must be considered as an energy

source, we also believe that the public must have full and adequate input into a

final OCS decision. We, along with other members of the public, have felt somewhat
frustrated at the lack of adequate notification of meetings and hearings. A sincere

effort by the federal government to involve local governments and the public in the

decision making process must begin with better and more timely notification proce-

dures.

Secondly, we question whether there is indeed a neutral mediator in the OCS
process. It appears that all the federal departments involved, including the Depart-

ment of Justice, have some vested interest in the final decision. To whom should the

public look as a facilitator when there are cases of dispute?

Finally, and perhaps most serious, is the lack of baseline data for consideration in

making a final decision on the lease sale. Any EIS completed without the support of

baseline data does not assure environmental protection. The League cannot support

a process which make a final decision without supporting data.

Given the lengthy lead times for OCS exploration, drilling and production, the

League feels that some additional time must be taken now to address the issues

outlined above. The coastal resources of California, the quality of our air, and the

protection of our environment deserve more careful consideration than is being

afforded by the present OCS process.

The League of Women Voters of California urges you and your committee to

make certain that OCS development is not rushed at the expense of California's

environment.
Sincerely,

Susan Rice
President.

Phyllis Price,
Energy Director.

Stinson Beach Village Association,
Stinson Beach, Calif, August 13, 1979.

John Murphy,
Chairman, Outer Continental Shelf Select Committee,
Longworth Building, Washington, D.C.

Dear Chairman Murphy: The Stinson Beach Village Association would first like

to thank you for the concern your committee is showing by visiting this area about
which you must make such hard decisions.

Secondly, we are enclosing a copy of our July 3, 1978 letter to the California

Coastal Commission endorsing the negative nomination of the entire off-shore area
of the San Francisco, Marin and Sonoma coasts. We strongly feel that the potential

risks are far greater than the corresponding benefits. The Mexican oil blow-offs,

more than anj^hing else, points up how little we know about what can go wrong,
and how unprepared we are to deal with the unforseen.

There is far too much to lose for far too little gain.

Sincerely,
Barbara E. Alban, Co-Coordinator.
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Stinson Beach Village Association,
Stinson Beach, Calif., July 3, 1978.

Bradford Lundborg,
Chairman, California Coastal Commission,
San Francisco, Calif.

Chairman Lundborg: The Stinson Beach Village Association voted unanimously at

its July 1 meeting to endorse the negative nomination of the entire offshore area of

this region by the North Central Coast Regional Commission.
The reasons for this negative nomination are clearly stated in their memorandum

to you dated June 2, 1978. The Stinson Beach Village Association strongly agrees

with these reasons and wishes to be on the record in support of this North Central

Coast Regional Commission action.

Respectfully,
Mark White,
Barbara E. Alban,

Coordinators.
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Honorable Cecil D. Andrus
Secretary of the Interior
Department of the Interior
Washington, D.C. 20240

Dear Mr. Secretary:

As you know, on August 29 and 30, 1979, the House
Select Committee on the Outer Continental Shelf held
extensive field hearings in San Francisco and Point
Reyes, California, on the implementation of the Outer
Continental Shelf Lands Act Amendments of 1978 (OCS

Act) and proposed lease sale //53.

The Committee heard a wide range of views on the
Northern and Central California lease sale and the
implementation of the OCS Act from Members of Congress,
Department of the Interior, the Department of Energy,
State witnesses, environmental groups, local county
supervisors, and fishing interests, all of whom
differed markedly on whether the OCS Act is being
properly carried out in preparing for sale //53.

State, local, and environmental witnesses were
nearly unanimous in their opposition to the s-ale and

their belief that they have not been afforded the
chance to make meaningful submissions regarding the
leasing decisions involved in the sale. For example,
commenting on the five-year leasing program and sale
//53, Mr. Gregory Fox, Senior Energy Advisor, Governor's
Office of Planning and Research, stated:

"....the spirit of consultation and close
cooperation which were the hallmarks of

lease sale //A8 does not seem to be continuing."
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Mr. Michael Fischer, Executive Director, California
Coastal Commission testified that:

"...,If the Interior Department were following
Congress' mandate in the OCS Lands Act Amend-
ments, so many representatives of local govern-
ments and environmental groups would not have

to be before you at thesg, hearings to oppose
lease sale //53 ... Inter ior has failed to follow
the letter and the intent of the OCS Lands Act
Amendments ... a year ago the Secretary of

the Interior should have delayed this sale
and... much of the proposed sale area should

be deleted from the National five-year OCS

Leasing Schedule. The history of lease
sale //53 is the history of lop-sided
implementation of the OCS Lands Act.... We
continue to express our extreme dissatis-
faction with the limited role provided to

the states under Interior's procedures."

Among other things opponents of the sale contend

the following

:

**First, there is a concern that several necessary
environmental studies have not been funded by the Bureau

of Land Management, and that some of the studies initiated

will not be completed in time for their results to be

utilized in making leasing decisions.

**Second, objections have been raised by the inclu-

sion of such a wide area in one lease sale, particularly

since there is a question as to whether the resource

potential in some of the basins justifies undergoing

the environmental and other risks involved. Exxon

ranks the area as low in oil and gas potential.

**Third, it was pointed out that because of

refining and transportation problems, the West Coast

"oil glut" would be exacerbated by development in the

sale #53 area. California urged that it's increased

contribution to the Nation's energy be first directed

towards the development of abundant heavy oil onshore.
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**Fourth, severe weather conditions of the
Northern and Central California area increase the
risk of oil spills, and testimony from the United
States Coast Guard affirmed that current oil spill
clean-ups would be marginally effective in prevailing
sea and weather conditions.

**Fifth, State representatives condemned Interior's
refusal to submit the Secretary's leasing decision to

the "consistency requirements" of the Federal Coastal
Zone Management Act.

**Sixth, concerns about the risks of geohazards
were reaffirmed by USGS testimony, which suggested that
adequate time was not available under the present schedule
to properly analyze seismic hazards.

**Seventh, the air quality impacts of OCS development
are of deep and genuine concern to the State of California,
which feels that Interior's proposed air quality regulations
will not adequately weigh the cumulative impact of offshore
development on onshore air quality.

**Eighth, it is widely charged that Interior has not
afforded local governmental units and environmental groups
an opportunity to make meaningful submissions prior to

leasing decisions. They argue that the negative nomina-
tion process is ineffective and tract selection is largely
impelled by industry and USGS resource potential estimates.

**Ninth, local fishing in teres ts state that the
impacts on commercial fishing have not been given adequate
study or attention.

**Tenth, it is feared that OCS development will
adversely affect endangered species and areas already
protected by law or proposed for marine sanctuary designa-
tion, such as the Farallon Islands and the Monterey Bay
area

.
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**Eleventh, concerns are raised about onshore impacts,
including the potential impacts of a large oil spill on
the fishing, tourism and recreation pursuits, and
air quality impact.

**Twelfth, aesthetic concerns have been raised.

As you know the OCS Act seeks to enhance State and
local participation in OCSdecision making. Your
policies in the past have been exemplary in that regard.
However, lease sale #53 presents a crucial test, and a

failure to properly adhere to congressional intent
could prompt a legal challenge of the sale.

In March, 1979, Mr. Secretary, you were reported
to have stated the following regarding opposition to
certain aspects of sale //53:

"I would say they have valid concerns and
complaints about potential damage of that
sale and which leases should be left out...
There is the possibility that sale // 5 3 might
be slipped in the schedule if it does not prove
up. ..If it is disallowed, I would substitute in
that time frame another sale so that the energy
needs of America wouldn't slip."

Based on the testimony the Commi t tee. h.as received in
San Francisco and Point Reyes, we have concluded that
the lease sale in its present lease configuration demands
especially close scrutiny by both the Select OCS Committee
and the Executive Branch.

Accordingly, we urge you to consider the findings
of the Committee and the following recommendations:

**The Interior Department should proceed with all
deliberate speed to complete the necessary evironmental
studies on the lease sale area, with particular attention
given to the adequacy of seismic studies underway;

**If necessary, a contingency sale should be considered
and scheduled in the event that sale //53 is delayed;
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**Top priority should be given to the merits of holding
areas of lease sale y/53 as a petroleum reserve; to be used
only in time of a national security emergency;

**We endorse the acceleration of heavy oil development
onshore in California, and the enhancing of refining capacity
through retrofitting;

**High priority should be given to solving the West
Coast petroleum transportation problem, and interagency
efforts on this matter should commence immediately;

**NOAA's State Participation Grant should be fully
funded and supported by the Administration; and

**Finally, the Interior Department should consider
calling for industry nominations first to ease the burden
of State and Local Government,

We look forward to a continuing dialogue with you
on this vital matter. The OCS Committee has consistently
supported expedited OCS development, a lbei t in a proper
and environmentally sound manner, and the Committee
reiterates its confidence in the effectiveness and
integrity of OCS administration during your incumbency.
For that reason, we reserve judgment as to the ultimate
merits of sale #53, confident that you will reach a reasoned
and acceptable decision once you have weighed all the facts,
especially those adduced at our California hearings.
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We would appreciate it if you would personally involve
yourself in early lease sale #53 decisions, and we look
forward to learning your preliminary reaction to the
foregoing findings.

M. MURPHY nr ^

V/^i/mW

DAVID E. BONIOR
Member

Sincerely

,

gerrJ e. studds
Men/bJr

c Lu.\^

)N H. CTL/USEN
lember or Congress
Committee on interior
and Insular Affairs
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U.S. Department of the Interior,
Office of the Secretary,

Washington, D.C., November U, 1979.

Hon. John M. Murphy,
Chairman, Select Committee on Outer Continental Shelf,

House of Representatives, Washington, B.C.

Dear Mr. Chairman: Thank you for your letter of September 19, 1979, based on
the congressional hearings recently held in California on the proposed Outer Conti-

nental Shelf sale 53. I welcome this opportunity to discuss your recommendations
with you in detail. However, I consider it important, so that misunderstandings can
be minimized, to discuss the findings of the Committee reflected in the quotations

and the summary of testimony made in opposition to the proposed lease sale #53.
While my remarks are not as complete as the Departmental testimony given before

the Committee at the hearings and the extensive briefings that have been given to

both the Committee and Committee staff, they do highlight important points that

need restating.

During my tenure, I have had as a major goal the realization of full, open, and
productive relations with State and local governments and others that may be
affected by decisions I make on energy development. For example, before the

passage of the OCS Lands Act Amendments in 1978, I instituted by regulation most
of the consultative requirements that are now law. Mr. Fox's and Mr. Fischer's

comments on the lack of cooperation and consultation on sale 53 cannot be support-

ed by the record. Sale 53 is in the beginning stages of planning that will continue

for another year. Sale 48, to which it is compared by Mr. Fox, is a completed
activity that spanned three full years of data collection, analyses, consultation and
decisions. Mr. Fischer's statement that the history of lease sale #53 reflects "lop-

sided implementation of the OCS Lands Act" is not supported by facts. As examples,
to allow better for State, local and interest group participation in the Call for

Nominations and Comment, the normal two- to three-month comment period was
extended to seven months. Before tracts were selected for study in an Environmen-
tal Statement, meetings were held by Department staff with State and local officials

and interested citizens. I met personally with Members of Congress and County
Supervisors from California. Also, the period allowed for the preparation of the

draft environmental impact statement is about twice the normal period.

A number of points were made by opponents of the sale which are not incorporat-

ed in your recommendations.
The problem of severe weather effects on OCS development and production is not

unique to the California coast. In fact, weather conditions off California are quite

mild when compared to temperatures in Alaskan waters and storms in places such
as the North Sea and Gulf of Mexico. In the Gulf of Mexico, the extraordinarily

high winds and severe wave action associated with hurricane force storms have
caused major damage to oil and gas production platforms and, on a few occasions,

have caused the loss of platforms. Even in those instances, no spills have occurred.

In all of these regions, oil and gas operations have for years co-existed with fisheries

and other resources. It is of interest to note that the only major OCS oil spill in U.S.

waters occurred more than 10 years ago and has had no discernible permanent
effects. I might add that equipment, knowledge and procedures have drastically

improved since the 1969 Santa Barbara incident.

"The question of what is required and desirable under the provisions of the Coastal

Zone Management Act is complex and not easily resolved. We have not, however,
ignored the problems that California has with our actions to date as evidenced by
the mediation process currently underway under the leadership of the Department
of Commerce. We disagree with California's interpretation of how things should be
done, but surely that is a legitimate position to take so long as an amicable solution

to the problems is sought.
Local fishing interests have been a special concern of the Committee, as reflected

in Title IV of the OCS Lands Act Amendments, the Fishermen's Contingency Fund.
The very liberal compensation provisions in Title IV for damage sustained by
fishermen are virtually in place. The Department of Commerce is prepared to

publish the guiding regulations and the Department of the Interior stands ready to

perform its requirements, such as collect fees, notify operators, ensure equipment is

properly marked, etc. In addition, the Environmental Statement for sale #53,
presently in preparation, will include an extensive discussion of fisheries and the

possible effects of oil and gas activities on them.
While fears are often expressed that OCS activities will adversely affect endan-

gered species and areas protected by law or proposed as marine sanctuaries, this has
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not happened to date, nor do I intend that it shall. Endangered species are a

particular and important consideration for every lease sale. A biological assay of an

area proposed for leasing is done by the Fish and Wildlife Service and the National

Oceanic and Atmospheric Administration (NOAA) in every instance. These reports

concentrate, to a great extent, on the endangered species which may be encoun-

tered. As to areas protected by law, there would be nothing allowed which would

unduly jeopardize such protection. As to marine sanctuaries, such as those proposed

in the Farallon Islands and Monterey Bay areas, we are fully aware of these

proposals. We have formally agreed with NOAA to be a participating agency in the

preparation of environmental statements on these proposals and are working closely

with NOAA and others to assure that there is an environmentally sound and

consistent approach to multiple uses of the oceans.

The last item attributed in your letter to opponents of the sale and not covered

explicitly in your recommendations deals with aesthetic concerns. I can appreciate

these concerns being from an area of the country where broad and uninterrupted

natural vistas are common and greatly appreciated. Of necessity, development

brings the evidence of man's presence into otherwise natural settings. The problem,

and the solution, is to keep this presence at tolerable levels. This would be one of

the considerations as final decisions are made on a particular lease sale, after the

necessary facts and analyses are available.

In addressing the eight recommendations of the Committee, I agree with your

general observation that this lease sale demands especially close scrutiny. I confirm

my intention to continue to give especially close scrutiny to sale 53, as I do to all

OCS sales. While the problems associated with this sale may be more diverse and,

perhaps, even more intractable than those in other places, they must and shall

receive all of the attention and time that is needed.

You recommended, first, that the Department proceed with all deliberate speed to

complete necessary environmental studies and, in particular, seismic studies. The

studies associated with the lease sale, and specifically funded by the Bureau of Land

Management (BLM), are designed to fill gaps in knowledge and data. The nature of

these studies was determined after extensive consultation, including the interested

scientific community of California. One source of misunderstanding is that the

contract completion date on some of the eight individual studies involed is after the

publication date of the draft Environmental Statement. However, in every instance

sufficient information and data will be available to write an adequate draft State-

ment. Every study contract involves the obligation to submit draft reports and

preliminary versions of final products well before all contract terms are satisfied.

Thus, the information produced by the studies will be available before the final

reports are prepared.

As to seismic studies, again there appears to be a misunderstanding. The seismic

studies which the U.S. Geological Survey (USGS) is presently conducting for BLM
will result in sufficient data to analyze area-wide geologic hazards. Qualified individ-

uals will assess and interpret the data so that sufficient information is available

prior to drafting the draft Environmental Statement. Subsequently, even more

detailed data will be gathered and analyzed by USGS to serve as the basis for final

decisions, on a tract-by-tract basis, as to whether geologic hazards exist on a tract to

the extent development cannot proceed safely. Toward the very end of the process,

in the final decisions on a proposed sale, all available information is taken into

account. For example, for sale 48 I deleted 21 tracts at the time the final Notice of

Sale was published, because of geologic hazards. The more general geologic informa-

tion required in order to write a draft Environmental Statement covering the area

of the sale will be available as needed and, as with all information on a subject, is

being supplemented by other studies and further analyses.

Second, you recommend that a contingency sale be considered and scheduled in

the event that sale #53 is delayed. The sales currently listed on the proposed

schedule are designed to account for the resources which shall be available to the

Department to prepare for sale decisions. Each sale is, obviously, unique and must

be treated as such and there is little effort wholly transferable from one sale to

another. To include contingency sales could well result in a waste of resources in

preparation for sales which may not be needed or desired. However, we are pre-

pared to consider changes to the proposed schedule which is currently under review.

Third, the areas selected for further study off Northern and Central California

have been selected on the basis, in part at least, of high resource potential. Poten-

tial environmental problems, fully apparent at the time of tract selection, were also

considered. In balancing the views of State, local and environmental officials with

energy needs, each of the five areas, and each tract in an area, will be considered
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separately. Decisions as to whether to lease, and if so under what constraints, will

be made in each case for each tract.
,,

Fourth, a petroleum reserve set aside for a time of national security emergency

implies that the reserve will be available in a fairly short period of time when

called upon. This is the rationale behind the stockpile of critical and strategic

materials, a multi-billion dollar inventory of materials maintained by the United

States for decades to meet supply interruption emergencies threatening the national

security. The strategic petroleum reserve, a more recent creation of the Congress,

would result in crude oil immediately available in the vent normal supplies were

interrupted. To place undiscovered resources of the OCS in a reserve for national

security emergencies could result in not having oil to meet an emergency for many
years if at all, since exploration may show there is nothing there. Delays awaiting

the outcome of exploration would seem to make such a reserve completely vvorth-

less. We will continue to think about this proposal, however, to determine if it has

merit not immediately visible.
. j x-

Fifth, I too endorse efforts, which are environmentally sound, to increase domestic

supplies of energy. The efficient use of domestic supplies of oil that become availa-

ble is also important. Acceleration of onshore production and retrofitting California

refineries so that more domestic crude can be processed would help realize these

goals. However, it should be made clear that no new energy source, whether it is

increased crude oil supplies or some other form of energy, can by itself solve our

problems. Onshore energy sources are needed in addition to, not in place of, offshore

sourcGS.
Sixth, as regards the West Coast transportation problem, this Administration has

given it high priority. I have recently completed my analysis of four proposed

systems and recommended to President Carter that the Northern Tier proposal be

approved. If Northern Tier can secure the necessary financial backing and through-

put agreements, the efficiency of transporting crude from West Coast supply areas

to areas of use will be significantly improved. I view the^ ability of the proposal to

obtain private financing as the ultimate test of the system's viability.

Seventh, I have written to the Secretary of Commerce and to the Director of the

Office of Management and Budget on funding of the State Participation Grants for

OCS activities. I concur with you on the need to fund this program.

Eighth, and finally, you recommend that the Call for Nominations and Comments

be restructured to require industry nominations first, with other nominations and

comments to follow. This would, of course, lengthen the time required 'to plan for a

sale. The current system provides an opportunity for all interested parties to own-

ment on those areas in the Call in which they have a particular interest. This

opportunity is equally, and fairly, extended to all parties, whether they be govern-

mental units, interest groups, industry, or private citizens. The final decisioii on

which tracts will be included in an Environmental Statement analysis is made by

the Department and is based on all comment received. In the sale 53 experience.

State and local government officials had a number of opportunities to remark on

the comments and nominations that had been received, as well as on material

USGS and BLM had available in assessing both potential for oil and gas resources

and environmental concerns. This simultaneous, open, and quite active procedure

appears to result in a desirable level of information availability and position advoca-

cy when decisions are made. Of course, this by no means ends the opportunities for

State and local government participation. In fact, it really marks the beginning of a

long and productive relationship between the Department and those interested in

offshore oil and gas development in a particular area.

This quire lengthy response to your letter is an attempt to place some of the

current issues in perspective and clear up misunderstandings. There will never be

complete unanimity on any action taken on the OCS, nor should there be if all

interested parties are given an opportunity to participate. I do appreciate the

assistance we get from the Congress, the States, industry, and the many groups and

individuals who participate. While I may not agree with all recommendations and

proposals, all are considered before any decisions are made. Please feel assured that

the recommendations of the Committee are given special weight and especially close

scrutiny. Again, thank you for your letter.

Sincerely,
Cecil D. Andrus,

Secretary.

[Whereupon, at 5 p.m., the select committee adjourned.]



OUTER CONTINENTAL SHELF OVERSIGHT
HEARING

MONDAY, SEPTEMBER 17, 1979

House of Representatives,
Select Committee on the Outer Continental Shelf,

Washington, D.C.

The select subcommittee met, pursuant to notice, at 9:30 a.m., in

room 1334, Longworth House Office Building, Hon. John M. Mur-
phy (chairman) presiding.

Present: Representatives Murphy, Forsythe, Emery, Livingston,

and Lewis.
Staff: .

The Chairman. The committee will come to order.

Today we will hear testimony from Dr. H. William Menard,
Director, U.S. Geological Survey, on the recent announcement con-

cerning the significant hydrocarbon potential of the Atlantic Conti-

nental Margin.
On August 30, 1979, the Department of the Interior announced

that:

The great oil-bearing reef complex of the Reforma and Campeche Shelf Provinces

of Mexico can be traced—with the exception of a few gaps—northward through the

Gulf of Mexico and along the Atlantic Continental Margin of the United States,

offering an attractive target for testing for oil potential * * *.

It was also indicated that the most attractive area for exploring

the hydrocarbon potential of the reef in the U.S. Outer Continental

Shelf is in the mid-Atlantic approximately 140 miles off the coast

of New Jersey. The mid-Atlantic reef complex alone is estimated to

contain 1 to 6 billion barrels of recoverable oil. A potential of 2 to

15 billion barrels of recoverable oil has been estimated for the

entire Atlantic reef complex. Describing the oil potential. Dr. Men-
ard is reported to have said, "The best bet is that it could be

another Prudhoe Bay."
If this potential proves out, it will be a great boon to our energy

supply picture, provided the technology can be mustered to tap

that resource. Apparently, the reef complex is under about 6,000

feet of water and another 6,000 feet of sedimentary rock, and will

test the limits of our deep sea drilling technology.

Several options have been discussed for exploring the area, in-

cluding a joint industry/Government project that would involve

outfitting the Government-owned Glomar Explorer at an estimated

expense of $70 million. The vessel has been proposed by the Na-

tional Science Foundation to be employed in the "ocean margin

drilling" program, and could be a valuable asset for combined

science and resource exploration at great depths.

(1399)
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In short, the committee hopes to learn what the prospects are for

a significant discovery in this area, what the technological limita-

tions are, what geohazard, environmental and other risks are in-

volved, what exploration strategies are being contemplated, and at

what the costs involved are, and finally what is a realistic time
frame for leasing and development of the area, should further

explortion prove encouraging.
Mr. Forsythe.
Mr. Forsythe. Thank you, Mr. Chairman. I thank you for calling

these hearings, and I am also very thankful to be able to partici-

pate today.

Mr. Chairman, on August 30 of this year, the Department of

Interior announced what the newspapers called "an ocean of oil,"

or another "Prudhoe Bay" offshore New Jersey in the Atlantic.

Since that time I have received numerous conflicting stories as to

the potential hydrocarbons in this reef, information questioning if

indeed the reef in the Atlantic is identical or even similar in

significant degrees to the reef in the Gulf of Mexico; that perhaps
the areas of this reef that may be most similar to the area off the

New Jersey coast would be Texas, Louisiana, and the Nova Scotia

area where there has been numerous drilling with little or abso-

lutely no success; that a Glomar Explorer program costing in excess

of $600 or $700 million for 10 years would be beneficial or at this

date even likely for exploration of hydrocarbons.
These and other questions remain to be answered, and I am

looking forward to Dr. Menard's clarification of these points.

I thank you very much, Mr. Chairman.
The Chairman. Mr. Lewis.
Mr. Lewis. No questions.

The Chairman. It is OK to drill off that New Jersey coast?

Mr. Forsythe. Off Staten Island too.

The Chairman. Staten Island would be ready, willing and able to

take any amount of hydrocarbon that is off that 3-mile limit. They
would probably go ahead and exploit it within the 3-mile limit on
their own. We had great hearings on lease sale 53 in California,

and I think it indicates as I think our major stories over the
weekend in the national press indicated the National Sierra Club
in particular, and other environmental groups are reevaluating the
need for energy as well as the need for environmental concerns.

We are getting to the point where perhaps some practical and
necessary solutions to this dilemma we face, particularly in this

committee, although we have resolved this dilemma in this com-
mittee to a certain extent, are before us.

Dr. Menard, it is a pleasure to have you here. I appreciated
meeting with you last week, and we look forward to hearing your
statement.

STATEMENT OF DR. H. WILLIAM MENARD, DIRECTOR, U.S.

GEOLOGICAL SURVEY, DEPARTMENT OF THE INTERIOR

Dr. Menard. Thank you, Mr. Chairman, gentlemen.
I appreciate the opportunity to come before the Select Committee

on the Outer Continental Shelf to discuss a promising area for

future petroleum exploration seaward of the Continental Shelf.
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Let me say I particularly welcome the opportunity, in order to

have the opportunity to lay to rest this statement about the "best

bet" being the equivalent of Prudhoe Bay. The question that I was
asked in this regard was to the effect of, Is the best possible thing

that you believe could happen something like Prudhoe Bay? Since

indeed the best possible thing I could think that would happen out

there within the range of our resource estimates was something

like Prudhoe Bay, I said, yes, but I believe that in common English

there is a great difference between saying what is the best possible

thing that could happen and what is the best bet. Unfortunately,

the best bet is what got in some media stories. However, it is a

good bet.

The prospect is an ancient buried reef that lies within the juris-

diction of the United States. It also lies within a water depth range

of existing exploratory drilling capability, is testable at a modest

cost, is capable of large yields at reasonable prices, and, if it proves

to contain oil in commercial quantities, could be produced within a

decade, according to our estimates. The prospect may open the door

to a much larger area of petroleum potential in greater water

depths, and indeed that is a major interest.

All we know now about the reef is that there is a linear accumu-

lation of limestone marginal to the continent in a relationship

similar to that between the Great Barrier Reef and the Continent

of Australia, a very long linear reef at the edge far from the

continents, and at the edge of deep water. Although we have recov-

ered a few samples of coral, we do not know yet whether or not it

is composed largely of fossil reef-building organisms, and that

knowledge is relevant to the oil potential.

Reefs are regarded as potentially good reservoirs for oil and gas

because they may be very porous and they normally grow in prox-

imity to deep basins containing organic-rich sedimentary rocks,

suitable for the generation of oil and gas. Giant oil fields associated

with reefs have been found in Saudi Arabia, Iran, Canada, and
Mexico. For nearly a decade geologists have speculated about the

presence of a buried reef off the Atlantic coast.

Following the oil crisis of 1973, the U.S. Geological Survey under-

took a systematic, regional geophysical survey of the Continental

Shelf as an initial step in an offshore resource assessment program.

The geophysical data were used to delineate the major sedimentary

basins on the Continental Shelf, but the records also showed an

anomalous structure that has the structural characteristics of a

reef.

I showed you, Mr. Chairman, some of the types of records we
collect, and I believe in the statement you have there are simpli-

fied copies of those records, to show you cross sections. Recent

evidence from sampling rock exposed on the seafloor on the conti-

nental margin—using deep submersibles and the drilling of an off-

structure stratigraphic test, COST B-3—Continental Offshore Stra-

tigraphic Test—support this interpretation.

In August of this year, quite independent of the events that

eventually led to the presentation to President Carter, I requested

our marine geologists and geophysicists to summarize all the re-

cent data and interpretations from the Atlantic margin with the

intention of reviewing and modifying, if necessary, the oil and gas
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resource estimates of the Atlantic Outer Continental Shelf. During
this conference, it was evident that the reef is indeed an attractive
prospect and that it could contribute to easing, but certainly not
solving, the problem of making the transition to new energy solu-

tions.

Ultimately we know we will run out of oil and gas, but the more
we can find meanwhile the easier it will be to make the transition
to other sources of energy. Accordingly, Dr. Frank Press, Presiden-
tial Science Adviser, and I concluded that it was worthy of presen-
tation at the Presidential Energy Technology Seminar that was
held in Atlanta on August 28 and 29.

I would like to emphasize that the seminar was on technology.
What we were doing in our conference at Woods Hole was to try to
have the various groups in the Geological Survey reevaluate their
evidence simultaneously and see if the sum of the knowledge of
people from Denver and Menlo Park, Woods Hole and Reston was
more than the separate components considered separately, but be-
cause this was a technology seminar, it seemed particularly timely
to consider the reef that we were analyzing at Woods Hole.
We do not believe that this reef is the best possible place to find

oil and gas within the jurisdiction of the United States. What we
believe about this reef, and why it was pertinent for this seminar,
is that it offers us a promising opportunity with large potential
resources to open up our expansion of U.S. development of the oil

and gas resources of the deepsea floor. That was our purpose.
Let me point out at this time the illustrations we have here, only

some of the number you have. Do the gentlemen all have copies of
our statement?
The Chairman. Yes.
Dr. Menard. Your blackboard was not big enough to put up all

of these things. Let me refer you to the first of these showing the
Jurassic-Cretaceous reef trend. Jurassic-Cretaceous refers to rocks
deposited at a time there were dinosaurs or approximately 100 to
140 million years ago. An intermittent reef, as you can see, has
been traced from Mexico around through Texas, out to sea in
Louisiana and along almost the entire east coast of the United
States, disappearing off this map into Canada.
To show you an example of the extent of our coverage, we have

this presentation. This is part of the systematic survey that the
Geological Survey began in 1973. All these long lines are part of, as
you can see, the relatively even spaced regional survey trying to
determine the thick sediment and promising basins to be consid-
ered for future leasing, but the information accumulates all the
time. In some places especially for shallow water hazards we have
10 to 100 times as much information.
Just as an illustration how we get new data all the time, and the

data gets better and better, and that there is international coopera-
tion in this sort of business, the three lines here and the three lines
here. Dr. Edgar informs me, were just collected by a German ship
using their latest technology which is very similar to ours. Inevita-
bly we will know more about this area than we did before because
of something new coming in.

During the last year we collected data down here primarily for
deep evaluation of the oil and gas potential. All through here we



1403

have been collecting information on shallow hazards, and that

continues.

This is the Baltimore Canyon Area. Here is Atlantic City, and

here again is Atlantic City as we go over to this larger scale map,

and you can see the lease area off Atlantic City. These are depth

contours, 200, 1,000, 1,500, 2,000 meters, so this is something over

6,000 feet deep, and the yellow is where in our subbottom profile I

think we are able to identify what we interpret as a reef structure,

and which in some places have been sampled and found to be reef

materials.

This is about 150 miles. The reef itself, this is just the crest of

the reef, the reef itself is about 15 miles wide. I cannot show you

line 25, but we will look in the figures you have and you will see it.

COST B-2 hole, one of the test holes is here. COST B-3 is here,

very close to the reef, and it is particularly interesting because it

has gas in it.

The characteristic of these COST holes, although it changes as

the regulations change, has been that industry could be authorized

to drill them only where there was no expectation on their part or

on our part that they would encounter oil or gas. That is, the COST
holes are drilled where everyone agrees, with any knowledge on

the matter, it is the best possible place not to find oil or gas, and

yet even so, interbedded with the limestone of the reef are sands,

and those sands had gas in them, not commercial gas by any

means, but the fact that there is gas at all is significant.

Tenneco and Texaco drilling was up here; the blue is the initial

lease sale; the green is the one we just held. This green boundary

out here is the one that will be held in December of 1981.

Texaco and Tenneco have found gas in two holes drilled here.

This is the famous Great Stone Dome, which is apparently a large

intruded igneous mass with sediment domed over it, and this

looked like the best possible prospect for drilling, and it is where

the greatest amount of money was bid. The first lease was held

here [indicating].

So far there are five holes that are dry, and one hole that is still

drilling. Well, that tells us two very important things. One is that

the best people in industry did not guess right this time, and if the

best people in industry do not guess right, I do not think I am so

vain or you would believe me if I told you that the best people in

the Geological Survey always guess right.

Even when you have all the information and you have to put

tens of millions of dollars on the line for the right to drill, you can

still be wrong.
The other things it tells us is that even though five holes have

showed that industry is wrong, they are still drilling one more

hole, so it takes a lot of holes before you can be sure that it is not a

good prospect.

Could I ask you to look at your figure 5 in the text? It shows

USGS line 25 and it fudges a little. We do not know a great deal

right along this line, so we sort of pretended that this COST hole

was on the line, and that the Tenneco holes in the Great Stone

Dome are on various lines in here.
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If you look at this figure 5, you see a not very imaginative copy;

that is, it is a copy that anyone reasonable would make from the
record, because the records we have now are very, very good.

The reason they are very, very good is why these profiling rec-

ords enabled us to see what the rocks are like tens of thousands of

feet down under the seafloor. They do not show the age of rocks;

you have to sample to get that. But they trace various levels of the
rock strata horizons, so that if you can just date them in one place

you can get the ages all over, and that has been done in many
places. We see here, then, a cross section of the seafloor with
another interpretation that is very close to what is actually down
there.

I have to emphasize that as time goes on, these records get better

and better. This one is done by processing the information with a
computer. It isn't what comes out of even the best equipment to

begin with. It is what happens after you have manipulated it.

We see in this profile, as I said, the COST 3 hole projected in.

You can see the reef core with the limestone in it just coming out
to where the B-3 hole is, and interbedded material from the left

side, which is toward the continent, which is the Jurassic rock
including the sandstones that bear the gas.

We see also on this profile the backreef and the forereef. We
have not attempted to say much about those in our evaluation,

because we do not really know all that much about them. We can
just see them on the profiles, and we have a little information on
the COST hole. What you get down to when you have not drilled

the place, is comparing what is found elsewhere in similar geologi-

cal environments. Elsewhere in the world there are large oil fields

associated with the forereef, the reef core, and the backreef. All of

them are possible prospects.

We see also in this profile some drilling rigs with below them
4,800 feet, 6,000 and 7,200. This was redrawn from the original

color diagram that was made at Woods Hole by our oceanographic
people. When they did it they had drilling ships up there

—
"they"

being oceanographic types—but when it was simplified to present
here in just black and white, somehow or other the ship disap-

peared.
We do not really believe you can put a drilling rig out there, but

there is a drilling ship operating in 4,800 feet water depth off

Canada right now. That ship is designed to operate at 6,000 feet,

and we are told that with modest modification it is capable of going
to 7,500, and that is why those rigs are drawn in there.

Now this reef occurs at shallower depth than 6,000 feet. It occurs
in some places as shallow as 2,000 feet. The emphasis we have been
making on this particular area is because we have such a large
amount of sedimentary rock, potential source rock, to feed the reef,

and also because of course we were talking about high technology,
and the possibilities for the future.

The best place combining the existing technology and the poten-
tial for large accumulations of oil is in this region, the Baltimore
Canyon region we have been talking about, but the reef does occur
in shallower places. Indeed, it crops out at a place where a subma-
rine canyon cuts into it, but there you can only get a small frag-

ment which you can reach out from a diving saucer.
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We have here figure 4, which is more elaborate. Would you care

to have me discuss that, Mr. Chairman? It begins to get a bit more
geological and I do not want to take the committee's time expound-
ing on lessons in geology.

The Chairman. I think we can bypass that.

Dr. Menard. Fine.

Now, if I can continue briefly before completing my initial state-

ment, exploration of the deep U.S. Continental Margin has been
directed toward scientific objectives, and thus the data are not

always adequate for the purposes of resource assessment. That is

not so true for this particular region, but it is for the parts of the
Gulf of Mexico and the area between the Gulf of Mexico and here.

However, it appears that the buried Atlantic reef can be traced

intermittently through the northern Gulf of Mexico, to the great

petroliferous reef complex of the Golden Lane and possibly even
the Reforma and Campeche Shelf provinces of Mexico. As I said, it

occurs in depths of 2,000 to 6,000 feet. The thickness varies, but in

general it is about 6,000 feet of sedimentary rocks. The reef is

roughly 10,000 to 20,000 feet thick and 15 miles wide, bordered by
thick layers of potential source rocks and appears to have a suit-

able seal above it.

I think having summarized how we collected the information in

some of the following material, Mr. Chairman, I would prefer to

ask you to ask questions at this point.

[The statement follows:]

Prepared Statement of H. William Menard, Director, U.S. Geological
Survey, Department of the Interior

Good morning. I am H. William Menard, Director of the U.S. Geological Survey. I

appreciate the opportunity to come before the Select Committee on the Outer
Continental Shelf to discuss a promising area for future petroleum exploration

seaward of the Continental Shelf.

The prospect is an ancient buried reef that lies within the jurisdiction of the

United States. It also lies within a water depth range of existing exploratory

drilling capability, is testable at a modest cost, is capable of large yields at reason-

able prices, and, if it proves to contain oil in commercial quantities, could be

produced within a decade. The prospect may open the door to a much larger area of

petroleum potential in greater water depths.

All we know now about the reef is that there is a linear accumulation of lime-

stone marginal to the continent in a relationship similar to that between the Great

Barrier Reef and the continent of Australia. Although we have recovered a few

samples of coral, we do not know yet whether or not it is composed largely of fossil

reef-building organisms, and that knowledge is relevant to the oil potential.

Reefs are regarded as potentially good reservoirs for oil and gas because they may
be very porous and they normally grow in proximity to deep basins containing

organic-rich sedimentary rocks, suitable for the generation of oil and gas. Giant oil

fields associated with reefs have been found in Saudi Arabia, Iran, Canada, and
Mexico. For nearly a decade geologists have speculated about the presence of a

buried reef off the Atlantic Coast. Following the oil crisis of 1973, the U.S. Geologi-

cal Survey undertook a systematic, regional, geophysical survey of the Continental

Shelf as an initial step in an offshore resource assessment program. The geophysical

data were used to delineate the major sedimentary basins on the Continental Shelf,

but the records also show an anomalous structure that has the structural character-

istics of a reef. Recent evidence from sampling rock exposed on the seafloor on the

Continental Margin—using deep submersibles and the drilling of an off-structure

stratigraphic test, COST B-3 (Continental Offshore Stratigraphic Test)—support this

interpretation.

In August of this year, quite independent of the events that eventually lead to the

presentation to President Carter, I requested our marine geologists and geophysi-

cists to summarize all the recent data and interpretations from the Atlantic margin

with the intention of reviewing and modifying, if necessary, the oil and gas resource
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estimates of the Atlantic Outer Continental Shelf. During this conference, it was
evident that the reef is indeed an attractive prospect, and that it could contribute to

easing, but certainly not solving, the problem of making the transition to new
energy solutions. Accordingly, Dr. Frank Press, Presidential Science Advisor, and I

concluded that it was worthy of presentation at the Presidential Energy Technology
Seminar that was held in Atlanta on August 28 and 29.

Exploration of the deep U.S. Continental Margin has been directed toward scien-

tific objectives, and thus the data are not always adequate for the purposes of

resource assessment. However, it appears that the buried Atlantic reef can be

traced intermittently through the northern Gulf of Mexico, to the great petrolifer-

ous reef complex of the Golden Lane and possibly even the Reforma and Campeche
shelf provinces of Mexico (Fig. 1). On the basis of our geophysical traverses, this

100,000,000 to 140,000,000 year old reef is almost continuous along the Atlantic

Margin from Maine to Florida (Fig. 2). It occurs in water depths ranging from about

2,000 to 6,000 feet and is covered by another 6,000 feet of sedimentary rocks. The
reef is roughly 10,000 to 20,000 feet thick and 15 miles wide, it is bordered by thick

layers of potential source rocks, and appears to have a suitable seal above it. It is

developed best along the seaward edge of the Baltimore Canyon Trough and, in fact,

forms the estern edge of the basin (Fig. 3 and 4).
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Seaward of the reef is a large deposit of thick sediments that also appear to be oil

prospective, but they are deeper and, as with similar deep water sediment in the

Gulf of Mexico, are still out of technologic and economic reach.

Our concept of the reef in the Baltimore Canyon Trough area is shown in Figure

5. The core of the reef is limestone, possibly formed by the skeletons of growing

fauna and flora or alternatively composed of carbonate sands. The fore-reef area

may be characterized by coarse reefal debris that has broken off the core and fallen

into deeper water. The distal ends of the fore-reef interfmger with the basin rocks

that may be source rocks for petroleum. The back-reef rocks are probably limestones

that grade into sands and muds derived from the land. Much of the Baltimore

Canyon Trough is filled with these kinds of sands and muds. The COST B-3 well

encountered limestones with interbeded sands containing gas. We would interpret

these limestones to be back-reef rocks. Figure 5 also demonstrates the water depth

drilling capability required to reach the various parts of the reef in this locality. In

some areas, the core of the reef lies below only about 2,000 feet of water.

Concurrent with the oil and gas resource search, the USGS is engaged in a

program of identifying and evaluating geologic features that may pose a hazard to

exploration and, particularly, to production facilities on the seafloor. Because of the

relatively steep slope seaward of the shelf, and the thick sediments, there is a

tendency for large blocks of sediment to slide or slump downslope. Twenty-seven

lease tracts were deleted from the Lease Sale No. 49 because sediment movement

was evident. Further studies on these features are being conducted to better under-

stand the conditions of sediment stability in this area. Also, we are currently

mapping similar features in deep water seaward of the Sale 49 area, and are

engaging in a program to determine when these slumps moved, if they are still

active, how fast they might move, and if they might move again. There are also

some regions that appear to have indications of incipient movement. On the basis of

our research thus far, we can locate broad areas of the seafloor above the reef that

exhibit no signs of seafloor instability.

The U.S. Geological Survey has evaluated the petroleum potential of the reef

complex. Estimates of resources in undrilled regions are made by comparing the

geology and the geologic history with those of similar regions that have been drilled.

The porosity and permeability of a reef may vary greatly, so not all reefs make good

reservoirs. Those that have been raised above sea level, prior to final burial, and

exposed to the leaching action of fresh water exhibit greatly enhanced reservoir

characteristics. Estimation of the chances of porosity enhancement is critical in the

resource assessment. For this purpose, we compared the Atlantic reef system with

Texas back-reef production reflecting those limestones that had not undergone

porosity enhancement, and also with the highly productive Mexican reefs and the

reefs of the Permian Basin of west Texas where the leaching action of the fresh

water has suitably enhanced the porosity. By using such analog techniques, the U.S.

Geological Survey has estimated that the reef complex of the mid-Atlantic lease

area may contain 1 to 6 billion barrels of recoverable oil and the entire Atlantic reef

trend may contain 2 to 15 billion barrels of oil. In both cases, an assessment

assumes that oil is present. If the amount of organic material in the source rocks is

inadequate, or of the wrong type, or was never exposed to sufficiently high tempera-

tures, there may be no oil at all. There are many other factors that bear on whether

or not oil will be preserved in the rocks, but to discuss them all would be beyond the

scope of this presentation today.

Advances in deep water exploratory drilling technology have been dramatic over

the past 6 years. By 1973, the deepest water in which an exploratory well had been

drilled was 1,497 feet (1970). In 1979, the record reached 4,876 feet. A technological

breakthrough enabled the drilling vessels to maintain station without employing

mooring lines; new, dynamically positioned vessels using powerful thrusters re-

sponding to seafloor-mounted beacons, can position virtually anywhere in the

oceans. Currently these vessels are limited in their drilling capability to even

greater water depths by inadequate lifting power (to handle the weight of riser and

blow-out preventer), limited storage space for risers, and lack of riser and blow-out

preventers designed for water depths greater than approximately 6,000 feet.

If existing rigs are available, and suitable drill sites can be found, the prospect

could be tested within 12-19 months at a cost of approximately $12 to $15 million

per well. A testing program could be volunteered by oil companies as part of the

Continental Offshore Stratigraphic Test consortium, but on-structure drilling would

be required. The Outer Continental Shelf Lands Act Amendment of 1978 gives the

authority to the Secretary of the Interior to authorize on structure stratigraphic

drilling. At the other extreme, the government could carry out exploration, prelimi-
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nary to leasing, as we are doing in the National Petroleum Reserve in Alaska
(NPRA) program.
Commercial production of oil and gas is limited to water depths of about 1,000

feet. The Shell Cognac platform was installed in the Gulf of Mexico in 1,025 feet of

water. This is the deepest installation to date. Industry has turned to to other

designs for production systems for water depths greater than 1,000 feet. Data
collected for a Vsth scale guy-tower system by Exxon demonstrated the feasibility

and practicality of operations in water depths up to 2,000 feet. Moored platforms,

both tension-leg and vertically moored, have been considered for drilling and/or
production platforms. For example, Sedco-Hamilton is using a moored semisubmer-
sible as a production platform in the North Sea. Subsea production systems have
been developed by several companies; two tj^jes have been built and tested—a wet
system exposed to the sea water by Exxon, and a dry system enclosed in atmospher-
ic pressure chambers by Lockheed Petroleum Services. The Exxon system is de-

signed to operate in 5,000 feet of water, and with minor modification, the concept

could be employed in much deeper water. We estimate that production could begin

in water depths of up to 5,000 feet in 8 to 9 years, if exploratory testing shows the

presence of recoverable petroleum.
The Bureau of Land Management, Department of Interior, has extended the area

boundary on the Call for Nominations in the forthcoming Sale 59 to include the reef

complex. The maximum water depth in this call area is about 8,000 feet. It is

unknown at this time whether industry will nominate tracts over the reef in view of

the high cost of exploration and development in significantly deeper water. The
Department may exercise its option to extend the lease period, use a different

leasing system, or enlarge the size of the lease tract (currently 3 miles by 3 miles).

No change the proposed lease schedule for the next 5 years (through 1985) is

recommnded.
Based on available information, we do not envision any significant differences in

the environment impacts of deep versus shallow-water exploratory drilling or pro-

duction.

Respected petroleum geologists have indicated the great oil potential of the deep
water areas of our continental margins. It has been my intent today to demonstrate
that reasonable prospects lie within current drilling technology and a p<)tential for

future petroleum resource lies in deeper water beyond our present capability.

The Chairman. Thank you, Dr. Menard. We appreciate your
very forthright and interesting statement and evaluation.

Tenneco geologists in a Washington Post news story back after

the initial lease sale in this area had indicated that they felt the

potentials were in much deeper water and farther out off the shelf,

in areas that had not been offered in that first lease sale, and that

the original assessment of the potential, even though there was I

think considerably high money interest by major oil companies,

that that assessment was that the high potential was out farther;

and you had stated in this statement that you've known for a long

time of the presence of this reef, and the geological information

you just gave us. Why were the initial sales not included over this

particular area?
Dr. Menard. I entered into the Department of the Interior's

proceedings on these sales after the initial sale, but judging by all

the ones that I have attended since, in which the Secretary reaches

or is given the information on which he reaches a decision on what
to lease, it is judged that there is only a limited amount of seafloor

that can be developed by industry at a given time, and so one sets

up a lease schedule leasing something on the order of 600,000 to 1

million acres per sale.

Certainly one could lease larger areas, but the initial sale would
have been far larger than any other that has been held as far as I

know, had it gone all the way out into deep water.

Also, it costs more money to deal in deep water, and while one
can in retrospect say that the oil potential looks much better out
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farther, the larger bids were on the Great Stone Dome, which is in

close, where nothing has been hit. The smaller bids, meaning that

the consensus in industry was that they weren't quite so promising,

was in the area where the Tenneco and Texaco wells are, and from
that I would say that once again hindsight is easier than foresight.

The Chairman. The delay in nominations for 59 amounts to how
much time?

Dr. Menard. I believe it is 2 weeks. It is certainly within the

same month. I have that, sir, somewhere. Could I add that to the

record? It is about two weeks.
The Chairman. Yes. I think we will also put Secretary Andrus'

press release of September 5 in the record on the delay on that

sale.

[The information follows:]
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DBRARTMENT off tlie INTERIOR
news release

BUREAU OF LAND MANAGEMENT Robinson (202) 343-5717
Karlen (212) 264-2960

For Release September 5. 1979
'

PCS SALE #59 CALL AREA IS EXTENDED

In keeping with President Carter's directive to expand

opportunities for petroleum recovery on the Outer Continental Shelf

,

Secretary of the Interior Cecil D. Andrus today announced an extension

of time and territory for a proposed OCS oil and gas lease sale In the

Mld-Atlantlc.

Andrus said that In the Call for Nomination and Comments for

proposed OCS Sale #59, he was extending the deadline from September 7

to September 28, 1979, and Including more marine bottomlands because

of recent information received from the Geological Survey.

Els decision was based on a U.S. Geological Survey announcement that

an oil-bearing reef complex in the Gulf of Mexico extends along the Atlantic

continental margin, with the best oil potential In the Mld-Atlantlc area

proposed for leasing. The USGS said this area may contain from 1 to 6 bil-

lion barrels of recoverable oil, and the entire Atlantic reef trend may hold

2 to 15 billion barrels.

The new Call area will be 25 miles farther seaward in the area

offshore New York New Jersey, Delaware, Maryland, Virginia, and

North Carolina. A total of 92 added tracts comprising 523,773

acres (211,968 hectares) will extend the area to Include a reef on

the edge of the Continental Shelf in water depths up to 8,827 feet

(2,675 meters) deep.

The new total area of the Call will be 3,513 tracts comprising

20.5 million acres (8.1 million hectares). The seaward range of the

new total Call area will be 170 statute miles. OCS Sale #59 is

tentatively proposed for December 1981.

This amended Call for Nominations and Comments area Is being

published in the September 5, 1979, Federal Register .

A map showing the blocks leased in two previous Mld-Atlantlc

sales and the new Call area is attached.
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The Chairman. Is 2 weeks enough time for industry to evaluate

further this area, after the information that came out of your and
Dr. Press' statements of several weeks ago?

Dr. Menard. I would think that if industry had to examine the

whole reef from scratch, that that would be quite unrealistic, but I

do not believe that is the circumstance, Mr. Chairman.
If I can return to the map for just a second, you can see that the

logical way to offer the tracts for lease is to offer them depth by
depth, according to the increasing costs of production, and because

of the limits on technology. And so a line was drawn sort of

parallel to the continental slope here, by the Bureau of Land
Management, to set the limits of the next sale, but it is difficult to

describe a line that runs diagonally across latitude and longitude,

so they simply set up a rectangular grid instead that went more or

less like this, quite a logical procedure if you had nothing else to

consider.

It is easy to describe, and it more or less follows the diagonal, so

that part of this reef was available in the initial announcement. In

fact, just alternate patches of it were available.

It seemed, considering the trend, and that there was no compel-

ling logic for having large zigs, to ask BLM to make small zigs,

which they did. So I find it difficult to believe that the oil compa-

nies would have acquired the information for the alternate patches

and not have filled it in. That is not a sensible way to do explora-

tion, so I imagine they had the information.

The Chairman. We had problems of some areas being withdrawn

because of mud slides. Would there be any mud slide problem in

the areas that we have discussed here this morning?

Dr. Menard. Yes; there probably would. It is after all, the Conti-

nental Slope. It is steeper than the Continental Shelf, if you look at

the vertical exaggerations we put in diagrams, always looks like

you could not walk it with climbing boots and picks, but in fact you

could put a railroad up most of it. It is sort of a 1-degree slope. I

think you can put a railroad on that, certainly a highway. It isn't

all that steeD.

Nonetheless, there is unconsolidated sediment piled on it, and we
know that very large slumps have occurred in places on this slope

in historic times (1929 off Canada, for example), but our estimate is

that in the area of this reef, about 85 percent of the seafloor is

suitable for safe drilling.

The Chairman. In the Mississippi Delta we have had testimony

that millions of tons of mud are cascading constantly off that slope,

and still people are drilling in that area, and conquering the engi-

neering problem. Would the slides here present a greater risk than

they do in the Gulf in that area, or I think perhaps less of a risk?

Dr. Menard. I would think certainly less of a risk, because the

likelihood of a slump depends on the rate of accumulation of the

sediment, whether it can get rid of the water, and so on. The

Mississippi is about the most unstable place you can think of on

that score. The profiles of bottom are just covered with landslide

scars, and of course we have very deep development on that delta,

submarine delta, of the Mississippi River.
, , , ,

But to say that 85 percent of the region can be developed means

that even at present, with the information we have, and we also
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play it very conservatively, it is our responsibility in the Geological

Survey to protect the environment as well as open up areas for

potential resource development, if we say at this point that 15

percent of it does not look like you can drill, that is not very much.
Any given tract 3 miles on a side that has any place in it where

you can put a platform, we will allow drilling, with the stipulation

that you have to put it where we do not see any problem with

instability. So to sort of spread it around, if you say that every 3-

mile square tract had 15 percent where you could not drill, and 85

percent where you could, all of it could be developed.

The Chairman. That really is not a specious argument then, to

prevent drilling, or to stop drilling.

Dr. Menard. One would not expect that you could not drill

because of instabilities in this deeper water. On the upper conti-

nental slope, I would say we are kind of at the limits of our
understanding of what is going on. The NOAA scientists have
reported a large slump in this area on the uppermost continental

slope.

Our own records show a peculiar configuration of the subbottom
which may be a large slump, but this is part of my own expertise

as a marine geologist for the last three decades, and I looked at the

records we have, not all of them, but I went over the records with

our experts at Woods Hole because I was interested in what they

had, and they were sort of interested in having an old man like me
in the business look at things, and it was clear that what has

occurred off there has not been described in the scientific literature

in a way that you really can understand. It kind of looks like the

Dakota badlands, and it is difficult to see what happened.
We are collecting information all the time and the evaluation is

going on. Their present thinking is that some of the features that

look like very large slumps may have been active tens of thousands
of years ago, but they do not see any evidence that they are now.
Now, the NOAA scientists thought that in the area where they

inspected the slumps were active, but the only way we can be sure

that they are active is to drill through that apparent scar at the

bottom of the landslide, and that has not been done. You have to

go down about 1,000 feet and it is just in the sort of wrong range

for technology.
Oceanographers cannot get down that far and the oil companies

have not had occasion to drill, so until we can carry out a research

project, which we are beginning, we won't really know whether
they are active.

The Chairman. The USGS has indicated that tests of the oil

prospects of deeper parts of the reef could be initiated in 1982 and
1984. You stated the technology is there to go 5,000 feet today. Why
do we talk about the 1982 to 1984 range, or are we talking about
deeper ocean drilling?

Dr. Menard. There are two things that I talked about in the

energy technology meeting in Atlanta that might cause some con-

fusion. One of these is that industry now has, as that diagram
showed, a potential.

You can lease a ship this very moment, as far as I know, if you
have the desire and the money, to drill this reef. It has blowout
preventers and so on, a commercial rig. One could, in short, getting
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appropriate permission, and with the desire of industry to drill

through the COST hole program on or off structure, industry could
drill that reef.

That, I would say, could be done in a time scale of about 1 year.
That is, it does not take very long to get permission. It would
appear safe, and the drilling itself would not take more than that.

The 1982-84 range is the time that it would take to convert the
Glomar to make it capable of doing this drilling.

The Chairman. For $70 million?
Dr. Menard. For $70 million, yes, that is right.

The Chairman. Where would that money come from?
Dr. Menard. 1 certainly did not address that question in Atlanta.

It would not come from the Geological Survey, because we do not
have that sort of money. There is a proposal by a consortium of
university and government scientists, largely university initially, to

carry out an exploration of the continental margins with a ship
that can drill in these thick sediments. The present ship, the
Glomar Challenger, cannot drill anyplace where there is oil and
gas because it does not have blowout preventers, and it cannot be
modified to drill in very deep water with blowout preventers.
The scientists have banded together and come up with a project

which could begin somewhere in the 1982 to 1984 range, depending
on how deep you wanted the blowout preventer capability, at a cost

of $70 million to outfit the Glomar Explorer, the former CIA spy
ship, to outfit it so it could do this drilling—it is lying idle in Long
Beach right now—and then carry on a program for several years
certainly, having gone to that expense for quite a while probably,
to explore the continental margins in adance of the capability of

industry. There is no use using the Glomar Explorer drill where
you can hire a drill ship right now. It would be much cheaper to

hire the drill ship.

The Chairman. Has private industry shown interest in partici-

pating in that program?
Dr. Menard. I have heard from industry and from people in the

government that there are conferences going on. I have not partici-

pated in the conferences, so as far as I am concerned it is hearsay.

I think so.

The Chairman. I have other questions that are pretty technical

and tehnological in their impact, and I will give you those for

response for the record, and ask you to respond to them.
Dr. Menard. Of course.

The Chairman. Mr. Forsythe.
Mr. Forsythe. Thank you, Mr. Chairman.
Good to see you, Dr. Menard. Since we are having a lease sale in

December of 1981 and November 1983, why is it so crucial to refit

the Glomar for hydrocarbon research when it will not be ready to

drill until late 1983 or early 1984?

Dr. Menard. These are disconnected activities. One is directed

from within the continent by the drive of the United States to

acquire oil and gas reserves. The other is directed from the deep
sea by the oceanographers who are trying to acquire information
which will be used sooner or later, one hopes, for that purpose. But
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the Glomar Explorer is from the deep sea toward the continent

scientific approach.
Mr. FoRSYTHE. Are you saying that it really will not be develop-

ing exploring specifically for oil or gas at these depths, but that

during the scientific research program it could lead to further

exploration?
Dr. Menard. Yes, sir. ^
Mr. FoRSYTHE. Is that it generally?

Dr. Menard. The reason I combined the Glomar Explorer when I

mentioned this fact in a couple of sentences in Atlanta was that

industry's capabilities are sensibly going to be developed, only sIoav-

ly, as they move out into deep water. It does not make economic

sense, at lease to a nonindustry man, to do it other ways, but

coming in the deep sea with the Glomar Explorer, you could ex-

plore this reef at its full length. You could explore the Gulf of

Mexico where its promise in the deep sea is viewed by some emi-

nent petroleum geologists as even better than the reef, but that is

at 12,000 feet. It is way beyond industry.

Mr. FoRSYTHE. Isn't there another problem—and again it is real-

ly critical in your expertise—is it your information that we could

explore at these depths, but development is another matter, and as

it now stands, we are probably somewhere over 3,000 feet short of

getting down to that 6,000-foot depth so far as actual development,

once we do find it. Is that statement true?

Dr. Menard. Yes, it is certainly correct that there is no produc-

tion much below 1,000 feet at present, but there is equipment—we
are not in my expertise but I did draw upon our experts, and they

inform me that an essentially ambient pressure bottom operating

type of equipment developed by Exxon was designed to operate out

to 5,000 feet. It has never been tested at that depth.

There is, after all, not even exploratory drilling out to that.

There are other types of equipment which can operate well below

1,000, and in fact there are some designed to 2,000, so we are

beyond the present capability of industry to produce.

Mr. FoRSYTHE. Also I suppose it is true that exploration that

would prove the availability of resources would be a pretty good

incentive to get production equipment going?

Dr. Menard. Yes, that certainly was in my mind.

Mr. FoRSYTHE. In lease sale 49, the work required by Public Law
95-372 has been completed. Couldn't we revise the EIS and bring

the 22 tracts that were pulled from sale 49 up for sale in 1980?

Dr. Menard. I wondered when looking at the data with my
young colleagues at Woods Hole whether they had not gone a bit

overeboard in assessing the risk of slumps and slides in the area,

and excluded some of the most promising locations. It may be that

when we have completed the work that we now have underway,

which I think will take about a year, perhaps longer if we have to

drill as we may have to, that we might be able to reevaluate those

tracts, but at present the only conservative thing to say is that we
do not know, and so until we have finished the research, we could

offer encouragement to people, but I do not think it would be safe.

Mr. FoRSYTHE. So you are still saying we will have to wait until

what is it? 81 or 83, so far as those 22 tracts are concerned in that

lease sale?
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Dr. Menard. I would hope by that time, certainly by 1983-84 we
would have completed a reevaluation, and we will have a lot more
information. I am kind of optimistic that it won't turn out to be as

prone to slumps as we presently think.

Mr. FoRSYTHE. Really your primary testimony today is dealing
with this reef. There is a great many questions remaining to be
answered pertaining to the evaluation of information we have,

before we can determine what would be beneficial. As examples,
can we determine there are any closures? Aren't there breaks in

the reef and very significant breaks in our information as to where
this reef is continuous or not?

Dr. Menard. Yes, that is one reason that scientists, including

from Germany, keep on collecting more information. There are

places where we know the reef is not continuous. There are places

where it is thicker and there are places where it is thinner, but
that it characteristic of reefs. The Great Barrier Reef is the same
way. The most important question probably is whether or not the

reef was ever elevated above sea level, and thereby exposed to

erosion which would produce the kinds of cavernous weathering
that is so desirable for rapid production of oil—if you have oil there

as opposed to the other possibilities, namely, that the reef has had
calcium carbonate bearing groundwaters going through it and seal-

ing up all the pores. Either of those is possible. One place if you
have got oil all around it, the reef turns into a gold mine, and the

other thing it just turns into a barrier to flow.

Mr. FoRSYTHE. Isn't it true—that the geography in the Campeche
Bay is different from offshore New Jersey, and isn't it also true

that the reef is not identical since it is Jurassic everywhere except

in the Bay of Compeche where it is cretaceous? Now your maps,
figure 4 and figure 5, I suppose say something different, but we
have heard that this may be the case, that there is a substantial

difference.

Dr. Menard. Most of the reef certainly is Jurassic. You can see

that on profiles 4 and 5. I guess profile 4 is the best one to look at

for a general sort of picture of what is going on. We find that the

reef began somewhere in about the middle of the Jurassic, you
would say, and the land kept sinking there, and the reef kept

growing up because a reef can grow only where it can get sunlight,

so it has to be in very shallow water. Land kept sinking. Sediment
accumulated behind it.

Seafloor kept sinking, and all of these things we understand

quite well now, but the reef, as you can see, did not stop growing in

Jurassic time. It goes above that Jurassic-Cretaceous boundary, so

it went into lower Cretaceous rocks.

The most promising Cretaceous rocks are near the top. Indeed, a

large number of giant fields in the world are fed by source beds

from Cretaceous marine sediments, but the most promising of these

sediments are in the upper part of Cretaceous. So to be comparable

you would have to visualize not only that the reef went into the

Cretaceous but that it went in the uppermost part.

Mr. Forsythe. In figure 4, the end quotes, the 65 to 140 is

meters. What is MY?



1422

Dr. Menard. I am sorry, MY is what the geologists now use for

million years, so it is 65 to 140 million years old. Those are just

years. The depths are off to each side in kilometers or feet.

Mr. FoRSYTHE. I have some additional questions, and I will either

get back to them after other members have had an opportunity to

question you or submit them to you, Dr. Menard.
Thank you, Mr. Chairman, at this point.

The Chairman. Mr. Livingston.

Mr. Livingston. Thank you, Mr. Chairman.
Dr. Menard, does or does not industry have the capacity to

explore in 6,000 feet of water at this time?
Dr. Menard. It has the capability; that is, it has not done it but

it has equipment that was designed for that. It is the same equip-

ment now drilling at almost 4,800 feet, so I am told by people who
have the ships that they are prepared to lease me one right now, if

I have the money, that can drill in 6,000 feet.

Mr. Livingston. So they can do it if they want to. Now they

could not produce, though, at 6,000?

Dr. Menard. There is no equipment at the moment capable of

producing.
Mr. Livingston. And how long do you think that will take,

before they get that sort of equipment?
Dr. Menard. I think especially regarding the equipment designed

to operate on the deep sea floor, that by the time you had run
through the whole process, if you hit a good strike out there, and
had a powerful incentive to go ahead and develop production equip-

ment, that equipment could be modified. It is speculative, but once

you go into equipment that operates essentially preflooded, why, it

doesn't matter how deep it is.

Mr. Livingston. So you are saying that right now there is no
real incentive to produce that equipment, but if the incentive exist-

ed, then it might take, what, 2 or 3 years to develop it?

Dr. Menard. Yes. Well, I would hesitate to say 2 or 3 years. High
technology takes longer than we think, but the equipment that

approximates that, and is from what I have seen of it, of the

general design to be capable of operating down there exists right

now, so it is a matter of increasing capability.

Mr. Livingston. Now, the success ratio with respect to the Balti-

more Canyon has not been too great. I take it you would agree with

that?
Dr. Menard. I certainly would, but it gets better as you go out.

Mr. Livingston. Do you have an idea how much money was
expended in drilling those five holes?

Dr. Menard. No.
Mr. Livingston. Quite a bit, though?
Dr. Menard. $5 million a hole, something of that sort.

Mr. Livingston. I guess this is a loaded question: Do you feel on

the basis of your testimony, that going further, to a depth of 6,000

feet, without any guarantees that we are going to be successful,

that that venture justifies the tremendous expense involved?

Dr. Menard. Well, I would like to think that the justification

would be in the minds of industry, and whether they want to

undertake it. Our job, as I feel it, is to identify promising places. It
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is industry's job to decide whether it makes any economic sense to

go ahead.
Mr. Livingston. I think that is a good point. Hasn't industry

expressed themselves on exactly that with respect to the Glomar
Explorer? Have they not more or less rejected any implication that
they might participate with the Federal Government to spend a lot

of money and develop the Glomar Explorer so that it could explore
in 6,000 feet of water for hydrocarbons?

Dr. Menard. I am at a disadvantage, gentlemen. It is clear that
you have been getting more communication from industry on this

issue than I have. As an oceanographer coming into this some
several years ago, when the idea first came up, it was just an
academic idea, and it was my interpretation at the time that the
program would not sell.

It was too expensive to do pure research out in deep water. Well,

it has been considerably modified to have a much greater potential

economic benefit now, but the fact, as I deduce, that there is more
than one conversation with industry or discussion is simply hear-

say.

Mr. Livingston. I understand that there have been three meet-
ings, between Dr. Press and industry, and the industry has indicat-

ed that they would go along with the funding of the development of

the Glomar Explorer for purely scientific research purposes, but
not for the development of hydrocarbons. Do you have any infor-

mation which would confirm that?

Dr. Menard. Well, no, not on the three meetings. I have heard
that one meeting was planned from Dr. Press, whom I see often

enough, but I have not talked to him on this issue, and one meet-

ing I heard about from an Exxon official who paid a courtesy call

on me, but that is all I know about it.

Mr. Livingston. Thank you very much, sir.

Dr. Menard. If they're going to fund it, I am delighted.

Mr. FoRSYTHE. Mr. Lewis?
Mr. Lewis. No questions.

Mr. Forsythe. Dr. Menard, just to wrap this up, this question of

the Glomar Explorer, and we did talk a bit the other day, there has
been considerable interest, in utilizing that facility for a number of

years. I might add that I share in this interest. It seems to me that

one of the things involved here is a concern, that a proposal at

least has been discussed, that would lead to Federal exploration. As
you well know, there are many of us in Congress who believe that

this is really a very poor goal to pursue.

It is your feeling that, if it is going to be a viable operation, it

must be connected with a Federal exploration program, which in

essence means at the most off-structure drilling.

Dr. Menard. Mr. Forsythe, I personally believe it is the Govern-

ment's responsibility, as it has been, to collect information whereby
it can reach rational decisions on whatever matters that are of

concern. It used to be that the Geological Survey would do broad-

scale regional reconnaissance connected with finding minerals, cop-

per, ores, oil, and gas sometimes, and I think that is a legitimate

function of Government, in advance of industrial development.

Industry does the development, and I think properly so, not

Government, but the Geological Survey is at present, running an
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operation, the preliminary exploration of the National Petroleum
Reserve in Alaska, and that is done at the direction of Congress, in

order to enable the Congress and the President, to make an assess-

ment of the best land use for the area.

So it appears to me there are times when even though everyone

agrees—I am not saying everyone does, but even if everyone did

agree—that industry would do all the development and Govern-

ment would do exploration where it appeared in advance of a

sensible investment by industry, that there would be times in

which Government, in its exploratory role, would be drilling on
structures. We are doing that right now in NPRA. I have no desire

for the Government to drill anywhere offshore other than for the

scientific objectives, which I guess are not comparable. That is

industry's role.

The COST drilling modification so you can drill on structure is

an option to industry to do that. Certainly if industry wants to go

ahead and do it, they do not want to go ahead and do it, they do

not have to. But at the same time if one were to discuss theoretical

options, there is a theoretical option for the Government to do the

same thing. I do not see any point in it, if industry is going to go

ahead and do it itself.

Mr. FoRSYTHE. On MPR Pet-4, as I understand it, we actually

started drilling there in 1944. We are now 25 years without a
commercial find. Now it is true that perhaps the first 25 years of

that was under a totally different set of circumstances. We did not

drill at the depths we do now. It took the technology of Prudhoe
Bay to really move into this new kind of development. However, it

still is a zero situation in terms of available hydrocarbons that are

commercially exploitable, as I understand it.

Congress, of course, has debated this one within the last year, as

to what national policy is to be, and the most recent moves, as I

understand it, really mandate that we shift away from fuel explo-

ration, and go to leasing and to private exploration, so I do have
questions in this area. As I would easily confess, there is a very

wide difference of opinion, no matter where you go, I guess, here

on the Hill, downtown, and even outside, but I did want to get this

kind of comparison on the record. I appreciate your testimony this

morning very greatly, and if there are no further questions, the

committee will adjourn.
We thank you very much.
[Whereupon, at 10:30 a.m., the select committee adjourned.]
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